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PATIENT. Conditions for safe use with a ventilator 
are still in development. 

Deterioration of respiratory function has been 
associated with ribavirin use in infants, and in adults 
with chronic obstructive lung disease or asthma. 
Respiratory function should be carefulty monitored 
during treatment. If mitiation of ribavirin aerosol 
treatment appears to produce sudden deterioration 
Of respiratory function, treatment should be stopped 
ang reunstituted oniy with extreme caution and 
continuous monitoring. 

Although ribavirin is not indicated in adults, the 
physician should be aware that it is teratogenic in 
aramals (see CONTRAINDICATIONS)}. 


DESCRIPTION: 

Virazole® (ribavirin) Aerosol, an antiviral drug, is a ste- 
rile, lyophilized powder to be reconstituted for aerosol 
administration. Each 100 mi glass vial contains 6 grams 
of ribavirin, and when reconstituted to the recommended 
volume of 300 mi with sterile water for injection or sterile 
water for inhalation (no preservatives added), wil contain 
20 mg/m ribavirin, pH approximately 5.5. Aerosolization 
is to De carried out in a SPAG-2 nebulizer only 

Ribavirin is 1-beta-D-ribofuranosyl-1,2.4-trazole-3-car- 
boxamide, with the following structural formula: 


Ribavirin. a synthetic nucleoside, is 
a Stable, white, crystalline compound 
with a Maximum solubility int water of 
142 mgimi at 25°C and with only a 
Slight solubility in ethanol. The empi- 
rical formula is CeH:eNaQs and the 
molecular weight is 244 2 Daltons. 
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CLINICAL PHARMACOLOGY: 
Antiviral affects: 

Ribavirin has antiviral inhibitory activity /n vilro against 
respratory syncytial virus," influenza virus, and herpes sim- 
piex virus. Ribavirin is also active against respiratory syr- 
cytial virus (RSV) in experimentally infected cotton rats 

in cell cultures, the inhibitory activity of ribavirin for RSV 
i$ Selective. The mechanism of action is unknown. Reversal 
of the sn vitro antiviral activity by guanosine or xanthosine 
Suggests ribavirin may act as an analogue of these cellular 
metabolites. 
immunologic effects: 

Neutralizing antibody responses to RSV were decreased 
in ribavirin treated compared to placebo treated infants 3 
The clinical significance ol this observation is unknown In 
rats, iDavirin resulted in lymphoid atrophy of thymus. 
spleen, and lymph nades. Humoral immunity was reduced 
in gunea pigs and ferrets Cellular immunity was also 
muidly depressed in animal stuches. 

Microbiology: 

Several clinical isolates of RSV were evaluated for 
ribavirin susceptibility by plaque reduction in tissue cature. 
Plaques were reduced 85-98% by 16 ng/ml: however, 
plaque reduction varies with the test system. The clinical 
significance of these data is unknown. 
Pharmacokinetics: 

Assay for ribavirin in human materials 1s by a radio 
immunoassay which detects ribavirin and at feast one 
metabolite. 

Ribavirin administrered by aerosol 1s absorbed 
systemically. Four pediatric patients inhaling ribavirin 
aerosol administered by face mask for 2.5 hours each day 
lor 3 days had plasma concentrations ranging from 0.44 
to 155 uM, with a mean concentration of 076 uM. The 
plasma half-life was reported to be 95 hours. Three 
Pediatric patients inhaling ribavirin aerosol administered 
by tace mask or mist tent for 20 hours each day for 5 days 
had plasma concentrations ranging from 1510 143 pM. 
with a mean concentration of 68 uM. 

E tS lkely that the concentration of ribavirin in respiratory 
tract secretions is much higher than plasma concen- 





ations in view of the route of administration 

The bioavailability of ribavirin aerosol 1s unknown and 
may depend on the mode of aerosol delivery After aerosol 
treatment, peak p'asma concentrations are less than the 
concentration that reduced RSV plaque formation in tissue 
culture by 85 to 98%. After aerosol treatment, respiratory 
tract secretions are likely to contain ribavirin in concen- 
trations many folg higher than those required to reduce 
piaque formation However, RSV is an intracellular virus 
and serum concentrations may better refiect intraceiluiar 
concentrations if the respiratory tract than respiratory 
Secretion concentrations. 

in Man, fais, and rhesus Monkeys. accumulation of 
“bavinn andior metabolites in the red blood cells has been 
noted, plaleauing in red cells in man in about 4 days and 
gradually declining with an apparent half-life of 40 days. 
The extent of accumulation of ribavirin tollowing inhalation 
therapy is not well defined. 


INDICATIONS AND USAGE: 

Ribavirin aerosol is indicated in the treatment of hos- 
pitalized infants and young children with severe fower tes- 
piratory tact imfections due te respiratory syncytial virus 
{RSV}. is two placebo-controfled trials in infants hospi- 
talized with RSV lower respiratory tract infection, ribavirin 
aerosol treatment had a therapeutic effect, as judged by 
the reduction by lreatment day 3 of severity of clinical 
manifestations of disease’ 4 Virus hters in respiratory 
secretions were aiso significantly reduced with ribavirin in 
one of these studies.” 

Only severe RSV lower respiratory tract infection is to be 
treated with ribavirin aerosol. The vast mayority of intants 
and children with RSV infection have no lower respiratory 
tract disease or have disease that is mild, self-limited, and 
does NO! require hospitalization or antiviral treatment. Many 
children with maid lower respiratory tract involvement wil! 
require shorter hospitalization than would be required tor 
a full course of ribavirin aerosol (3 to 7 days) and shouid 
not be treated with the drug. Thus the decision to treat with 
niavirin aeroso! should be based on the severity of the RSV 
nection 

The presence of an underlying condition such as pre- 
maturity or cardiopulmonary disease may increase the 
severity of the infection and its risk to the patient. High risk 
infants and young children with these underlying condi- 
tions may benefit from ribavirin treatment, although efficacy 
has been evaluated in only a sma! number of such 
patients. 

Ribavirin aerosol treatment must be accompanied by 
and does not replace standard supportive respiratory and 
fluid management for infants and children with severe 
respitatory tract infection 
Diagnosis: 

RSV infection should be documented by a rapid 
diagnostic method such as demonstration of viral antigen 
in respiratory tract secretions by immunoffuorescence*4 
of ELISA* before or during the first 24 hours of treatment 
Ribavirin aerosoi is indicated only for lower respiratory tract 
infection due to RSV. Treatment may be mitiated while 
awaiting rapid diagnostic test results. However, treatment 
should not be continued without documentation of RSV 
infection. 


CONTRAINDICATIONS: 

Ribavirin is contraindicated in women or giris whe are 
Of May become pregnant during exposure to the drug. 
Ribavirin may cause fetal harm and respiratory syncytia! 
virus infection is self-limited in this population. Ribavirin 
is NOL compietely cleared from human biood even tous 
weeks after administration. Although there are no pertinent 
human data, ribavirin has been found to be teratogenic 
and/or embryolethal in nearty ali species in which it has 
been tested. Teratogenicity was evident after a single ora! 
dase of 2.5 mg/kg in the hamster and after daily oral doses 
of 10 mg/kg in the rat. Malformations of skull, palate. eye, 
jaw, Skeleton, and gastromtestinal tract were noted in 
animal Studies. Survival of fetuses and offspring was 
reduced. The drug causes embryolethality in the rabbit at 
daily ora! dose levels as low as 1 mg/kg. 


WARNINGS: 

Ribavirin administered by aerosol produced cardiac 
lesions in mice and rats after 30 and 36 mg/kg, respectively, 
for 4 weeks, and after oral administration in monkeys at 120 
and rats at 154 to 200 movkg for 1 to 6 months. Ribavirin 
aerosol administered to developing ferrets at 60 mg/kg for 
10 or 30 days resulted in inflammatory and possible 
emphysematous changes in the lungs. Proliferative 
changes were seen at 131 mg/kg tor 30 days. The signifi- 
cance of these findings to human administration is 
unknown. 

Ribavirin lyophilized in 6 gram vials is intended for use 
as an aerosol only. 


PRECAUTIONS: 
General: 


Patients with lower respiratory tract infection due to 
respiratory syncytial virus require optimum monitoring and 
attention to respiratory and fiuid status. 

Drug interactions: 

interactions of ribavirin with other drugs such as digoxin, 
bronchodilators, other antiviral agents, antibiotics, of anti 
metabolites has not been evaluated Interference by 


ribavirin with laboratory tests nas not been evatuated 
Carcinogenesis, mutagenesis, impairment of 
fertility: 

Ribavinn induces cell transformation i an wn viro mam- 
Mahan system (BalbYC3TS cell line}. However, in vivo carem 
ogenicily studies are incomplete Results thus far, though 
NCONciusive, Suggest that chronic feeding of ribavirin to 
rats at dose levels in the range of 16-60 mg/kg body weight 
can induce benign mammary pancreatic, pituitary and 
adrenal tumors 

Ribavirin is mutagenic to mammatian (L517BY) cells in 
culture Results of microbial mutagenicity assays and a 
dominant lethal assay (Mouse) were negative. 

Ribavirin causes testicular lesions (tubular atrophy} in 
adult rats at oral dose levels as tow as 16 mg/kg/day (lower 
doses not tested), but fertility of bavinn- treated animals 
(male or female) has not been adequately investigated 
Pregnancy: 

Teratogenic Effects Pregnancy Category X. See “Con: 
traindications” section. 

Nursing Mothers: Use of nbawina aerosol in nursing 
mothers is not indicated because RSV infection is selt 
limited in this population. Ribavirin is toxic to lactating 
animals and ther offspring. it is no: known whether the 
drug is excreted in human mik 


ADVERSE REACTIONS: 

Approximately 200 patients have been treated with 
ribavirin aerosol in controlled or uncontrolled cincai 
Studies. 

Pulmonary function significantly deteriorated during 
ribavirin aerosol treatment int six of six adults with chronic 
obstructive iung disease and in four of six asthmatic adults 
Dyspnea and chest soreness were also reported in the 
latter group. Minor abnormalities pulmonary function 
were aiso seen.in healthy adull volunteers. 

Several serious adverse events occurred in severely il! 
infants with life-threatening underlying diseases, many of 
whom required assisted ventilation. The role of sbavirin 
aerosol in these events is indeterminate. The following 
events were associated with ndavitin use: 

Pulmonary: Worsening of respiratory status, bactersal 
pneumonia, pneumothorax, apnea, and ventilator 
dependence. 

Cardiovascular Cardiac arrest, hypotension, and digitalis 
toxicity. 

There were 7 deaths during of shortly after treatment 
with ribavirin aerosol. No death was attributed to ribavirin 
aerosol by the investigators. 

Some subjects requiring assisted ventilation have 
experienced serious difficutties. which may jeopardize ade- 
quate ventilation and gas exchange. Precipitation of drug 
within the ventilatory apparatus, including the endotracheal 
tube, has resulted in increased positive end expiratory 
pressure and increased positive inspiratory pressure. 
Accumulation of fluid in tubing (“rain out”) has also been 
noted. 

Although anemia has not been reported with use of the 
aerosol, it occurs frequently with oral and intravenous 
idavirin, and most infants treated with the aerosol have 
not been evaluated 1 to 2 weeks post-treatment when 
anemia iS likely to occur. Rebculocytosis has been reported 
with aerosol use. 

Rash and conjunctivitis have been associated with the 
use of ribavirin aerosol. 

e: 

No overdosage with ribavirin by aerosol administration 
has been reported in the human. The LDsc in nice is 
2 gm orally. Hypoactivity and gastrointestinal symptoms 
occurred. in man, ribavirin s sequestered in red blood celts 
tor weeks after dosing. 


DOSAGE AND ADMINISTRATION 

Before use, read thoroughly the Viratek Smali Particle 
Aeroso! Generator (SPAG) Mods! SPAG-2 Operator's 
Manual for small particle aerosol generator operating 
Instructions. 

Treatment was effective when instituted within the first 
3 days of respiratory syncytial virus lower respiratory tract 
infection è Treatment early in the course of severe lower 
respiratory tract infection may be necessary to achieve 
efficacy 

Treatment is catried out for 12-18 hours per day for at 
least 3 and no more than 7 days. and is part of a total treat- 
ment program. The aerosol is delivered to an mian: oxygen 
hood from the SPAG-2 aerosol generator Administration 
by face Mask or oxygen tant may be necessary i a hood 
cannot be employed (see SPAG-2 manual). However, the 
volume of distribution and condensation area are larger 
in a tent and efficacy of this method of administering the 
drug has been evaluated in only a small number of patients. 
Ribavirin aerosol is not to be administered with any other 
aerosol generating device or together with other 
aerosolized medications. Ribavirin aerosol sould not be 
used for patients requiring s:multaneous assisted 
ventiation (see Boxed Warnings: 

Virazole i$ Suppiied as 6 grams of lyophilized drug per 
100 mi wal for aerosol admunistration oniy. By sterile 
technique, solubilize drug with sterile USP water for injec- 
tion or inhalation in the 100 mi vial. Transter to the clean, 
stenlized 500 mi widerouth Enenmeyer flask (SPAG-2 
Reservoir} and further dilute to a final volume of 300 mi 


with stente USP water for suection or inhalation The final 
concentration should be 20 mg/m. important: This water 
shouid not have had any antimicrobial agent! or other sub- 
stance added. The solution should be inspected visually 
ior Parhculate matter and discoloration prior to adminstra- 
ton Solutions that have been placed in the SPAG-? unit 
should be discarded at least every 24 hours and when the 
squid level is low before adding newly reconstituted 
solution. 

Using the recommended drug concentration of 
20 mg/ml ribavirin as the starting solution in the drug 
reservoir of the SPAG umt. the average aerosol 
concentration for a 12 hour perod would be 190 miero- 
gramsvliter (0.19 mgA} of ait 


HOW SUPPLIED: 

Virazoie® (ribavirin) Aerosol is supplied in 100 mi glass 
vials with 6 grams of sterile, tyoohifized drug which 3s to 
De reconstituted with 300 mi sterile water for injection or 
sterile water for inhalation ino preservatives added) anc 
administered only by a smali particle aerosol generator 
{SPAG-2). Vials containing the lyophilized drug powder 
should be stored in a dry place at 15-25°C (5978°F) 
Reconstituted solutions may be stored, under sterile 
conditions, at room temperature (20-30PC, 68-B6°F) for 24 
hours. Solutions which have been placed in the SPAG-2 
unit Should be discarded at least every 24 hours. 
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1991 Annual Meeting 


The annual meeting of The American 
Pediatric Society, The Society for Pe- 
diatric Research, and The Ambula- 
tory Pediatric Association will be held 
April 29 through May 2, 1991, at the 
New Orleans (La) Hilton and 
Rivergate Convention Center. For 
further information, contact the 
APS/SPR Association Headquarters, 
2650 Yale Blvd SE, Suite 104, Albu- 
gate: NM 87106; (505) 764-9099; 

AX (505) 842-8227; or the Ambula- 
tory Pediatric Association, 6728 Old 
McLean Village, McLean, VA 22101; 
(703) 556-9222. 


Impetigo 


Sir.—Issues relating to the manage- 
ment of impetigo, a common pediatric 
problem, continue to be discussed in 
these pages. ° Although orally admin- 
istered antibiotics have been consid- 
ered optimal therapy for many years, 
the advent of a novel topical antibiotic, 
mupirocin, has pompe several clin- 
ical trials comparing the efficacy, com- 
pliance, cost, and safety of these two 
treatment modalities. In many of these 
trials, erythromycin has been used as 
the prototypic oral agent.™® 

e recently completed a study of 
48 Mec with impetigo random- 
ized to receive mupirocin or erythro- 
mycin therapy. Twenty-five children 
received mupirocin and 23, erythro- 
mycin. We were interested not only 
in the comparative efficacy of these 
drugs, but also in the microbiologic 
data and antibiotic sensitivities of the 
bacteria cultured, as recent studies 
have suggested that Staphylococcus 
aureus is now the most common cause 


This department of A/DC is reserved for 
comment, criticism, observation, and dis- 
cussion of “issues of current concern and 
importance for children’s health.” The Ed- 
itor encourages our readers to express 
themselves on a variety of topics and issues. 
Further, we encourage the submission of 
unique and brief clinical and scientific ob- 
servations that do not fulfill the criteria for 
original articles. 
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of impetigo and that a large number 
of these strains may be resistant to 
erythromycin. 


Patients and Methods.—Both groups in 
our study comprised mainly urban black 
children (64% of the mupirocin group and 
74% of the erythromycin group). ean 
ages were 3.7 years in the mupirocin 
group (range, 3 months to 10 years) and 
4.9 years in the erythromycin group; 
(range, 5 months to 14 years). Lesions 
ranged in number from one to 20 (the mu- 
pirocin group) and one to 15 (the eryth- 
romycin group) per child and were vesi- 
cobullous in 32% and 48% of patients in 
the mupirocin and erythromycin groups, 
respectively. The mean duration of infec- 
tion prior to enrollment was 8.5 days in 
the mupirocin group and 11.6 days in the 
erythromycin group. The range for both 
groups was 1 to 30 days. Initial cultures 
yielded S aureus in only 33% of patients, 
S aureus and group A B-hemolytic Strep- 
tococcus in 41%, group A Streptococcus in 
12%, and group B Streptococcus plus S au- 
reus in 4%. In vitro resistance to erythro- 
mycin was noted in 10.5% of S aureus iso- 
lates (five patients). Of these five patients 
with erythromycin-resistant strains, cul- 
tures from four yielded both group A 
Streptococcus and Jandi: Three were ran- 
domized to the mupirocin group, and a 
fourth in the a ipen Srk group who 
was not followed up could not be evalu- 
ated. The fifth patient, with S aureus only 
on culture, was initially in the ey 
cin group but was switched to the mupi- 
rocin group because of noncompliance in 
taking oral medication. 

Three patients in each of our study 
groups failed to return for follow-up and 
therefore could not be evaluated. Of those 
who were evaluated, 21 (95%) in the mu- 
pirocin group and 18 (90%) in the eryth- 
romycin group were clinically cured or 
improved on follow-up. The one patient 
in the mupirocin group who did not im- 
prove had continued spread of lesions 
and was switched to e omycin be- 
cause his culture yielded e mycin- 
sensitive S aureus. No side effects of med- 
ication were encountered in the 
mupirocin group. Two patients in the 
erythromycin group were switched to 
mupirocin, one because of noncompli- 
ance and the other because of reported 
“hysterical attacks” after ingestion of the 
drug. Two others completed their courses 
of oral antibiotics, but one complained of 
stomach pain and nausea and the other, 
vomiting and irritability. Thus, the inci- 
dence of side effects was none in the mu- 


pirocin group and 14% (three of 21) in the 
erythromycin group. Rice et alf also doc- 
umented a higher incidence of side effects 
with erythromycin, but, unlike our study, 
found that noncompliance was greater in 
the mupirocin group. 

Nine patients had draining lesions that 

were recultured at the first follow-up visit; 
of those nine cultures, two were positive 
for the same organismsas in the initial cul- 
tures. A second culture of another patient 
was positive for S aureus with a different 
antibiogram. 
Comment.—Of particular interest is 
evidence of group A streptococcal 
cause in more than half of our cases 
(53%). Until the early 1980s, impetigo 
was considered primarily a strepto- 
coccal infection; however, during the 
past decade, several studies have 
documented a shift to a predomi- 
nantly staphylococcal cause. In a 
study of 243 children from Sydney, 
Australia, with impetigo, Rogers et 
al’ cultured S aureus from 86% of cases 
(69.6% of cultures yielded Staphylo- 
coccus only; 15.2% yielded S aureus 
and B-hemolytic streptococci). Less 
than 50% of these strains were sen- 
sitive to erythromycin. Barton and 
Friedman? identified S aureus in cul- 
tures from 75% of cases in three con- 
secutive studies of a total of 268 pa- 
tients, but erythromycin resistance 
was detected in only 14% of strains. 
In Barton and Friedman’s three se- 
ries, S aureus only was grown from 
62%, 46%, and 51% of patients, 
whereas mixed organisms were 
grown from 30%, 25%, and 29% of 
patients. Goldfarb et al* found S au- 
reus in 59 (95%) of 62 patients with 
impetigo. Cultures from nine (14.5%) 
of these patients yielded mixed or- 
ganisms. Of the 59 original isolates, 
58 (98%) were erythromycin- 
sensitive in vitro. Eells et alë cultured 
S aureus from 94% of cases in a study 
reported in 1986. 

It is noteworthy that this latter 
group of investigators identified 
group A B-hemolytic streptococci 
(45% in combination with S aureus) 
from cultures of 71% of patients with 
impetigo in a study 3 years later." Al- 
though 50% of the S aureus isolates 
were erythromycin-resistant, these 


The Pediatric Forum 125 


patients responded well when given 
erythromycin. This indicates that 
when cultures yielded both organ- 
isms, the Streptococcus was the likely 
causative agent. In view of the resur- 
gence of other streptococcal diseases 
during the past few years, one might 
speculate that recent impetigo stud- 
ies documenting a high percentage of 
group A streptococci on culture may 
indicate a reversal in the trend of in- 
creasing numbers of cutaneous infec- 
tions caused by S aureus. 

As in other studies, we found these 
drugs to be equally efficacious. 
However, the issue of drug 
resistance must be considered when 
selecting an antibiotic. Fortunately, 
mupirocin resistance appears to be 
uncommon.” 

Nancy B. Esterty, MD 
Departments of Pediatrics 
and Dermatology 
Davi B. Netson, MD 
Department of Pediatrics 


W. Micael Dunne, Jr, PHD 
Departments of Pediatrics 
and Pathology 
Medical College 
of Wisconsin 
Milwaukee, WI 53226 
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Diagnosis of Child 
Sexual Abuse in Children 
With Genital Warts 


Sir.—We appreciate the review by 
Boyd’ on condylomata acuminata in 
children in the July issue of AJDC. 
This review of the results of the var- 
ious forms of therapy of genital warts 
in children was helpful in emphasiz- 
ing the need for more data regarding 
the immediate and late results of 
therapy. 

We are writing, in part, to com- 
ment on the data regarding the prev- 
alence of sexual abuse in children 
who develop genital warts. While 
presenting a case report of any med- 
ical condition, the justification for the 
diagnosis and any critical negative re- 
sults should be given in sufficient de- 
tail to allow the reader to appreciate 
the basis of the diagnosis. The med- 
ical diagnosis of child sexual abuse 
has been the subject of very active re- 
search during the past decade, and 
the methods for adequate assessment 
of sexual abuse in a child now include 
each of the following areas: (1) assess- 
ments of medical and behavioral in- 
dicators of abuse; (2) a medical ex- 
amination to identify physical 
indications of abuse; (3) a microbio- 
logic assessment of other sexually 
transmittable diseases; and (4) age- 
appropriate interviews of the child 
and caretakers by skilled personnel. 
Some reviews and descriptions of 
these techniques are given in refer- 
ences 2 through 5.*° 

Children with genital warts have 
only infrequently received an assess- 
ment employing these techniques, 
and the methods used in the assess- 
ments of children with genital warts 
have not been described in most pre- 
viously poonsie’ reports. The rea- 
son for the scarcity of data regarding 
abuse is that many reports were pub- 
lished prior to the development of ad- 
equate diagnostic methods. In one 
study in which adequate methods 
were used, 10 (91%) of 11 children 
with genital warts who presented af- 
ter the first year of life were proved 
to have been sexually abused.° The 
data included proof of abuse in three 
of the four children who were 
younger than 3 years at presentation. 

We recommend that reports and 


reviews of children with genital warts 
that attempt to identify the status of 
the child regarding abuse should in- 
clude only those cases in which the 
assessment methods which were 
used are described in detail and 
which meet current diagnostic stan- 
dards. Other cases are truly “un- 
known” and should not appear in the 
denominator. On this basis, Boyd's 
conclusion that only 27% of the chil- 
dren had been abused is probably in- 
accurate. Most of the cases cited were 
not presented in sufficient detail to 
allow the reader to determine the ad- 
equacy of the evaluation. 

The diagnosis and management of 
child sexual abuse is a rapidly evolv- 
ing pediatric discipline. Physicians 
who care for children should be en- 
couraged to establish a relationship 
with their colleagues in this area so 
that their patients with genital warts 
may have the services of a skilled 
child protection team. Certainly all 
children with genital warts should be 
carefully evaluated for sexual abuse. 

Laura T. Gutman, MD 

Marcia HerMan-GIDDENS, 
PA, MPH 

Nen S. Prose, MD 

Duke University Medical 
Center 

Box 3971 

Durham, NC 27710 
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In Reply.—I am indebted to Gutman 
et al for their careful and critical anal- 
ysis of this work.’ They may or may 
not be correct when they propose that 
the 27% incidence rate of sexual 
abuse found in this review was too 
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low. As stated in the article, many au- 
thors believe that the presence of 
condylomata acuminata in children is 
all but pathognomonic of sexual 
assault.*4 Conflicting evidence has 
also recently been presented.*° It 
should be noted that, while admira- 
ble, it was not the point of my article 
to apply the criteria for child abuse 
discussed in it to the cases currently 
in the literature. 

The consideration of sexual con- 
tact should be entertained when any 
child presents with venereal warts. 
As Herman-Giddens? has previously 
noted, those physicians who deal 
with pediatric venereal warts are 
hampered by the fact that methods 
for ascertaining the means of their ac- 
quisition are not foolproof. In fact, 
one of the references’ cited by Gut- 
man et al noted that in almost 21% of 
their pediatric patients suspected of 
having been sexually abused, no def- 
inite determination could be made, 
and in an additional 57% it was only 
“probable.” Conversely, the inci- 
dence of “benign” venereal wart 
transmission is also unknown. The 
pleas of Gutman et al for complete as- 
sessment of children with condylo- 
mata acuminata and the observation 
that their presence may portend the 
existence of other sexually transmit- 
ted diseases should be self-evident. 

ALAN S. Boyo, MD 
Department of Dermatology 
Texas Tech University 
Health Sciences Center 
Lubbock, TX 79430 
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Rickets Caused by 
Vitamin D Deficiency 
in Breast-fed Infants 
in the Southern 
United States 


Sir. —Rickets caused by vitamin D de- 
ficiency in breast-fed infants is rarely 
reported in patients from the south- 
ern part of the United States. Milder 
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winters, a perennially sunny climate, 
and liberal vitamin D supplementa- 
tion are the most likely reasons for 
this low incidence. We report four 
cases of rickets in breast-fed black in- 
fants who received no vitamin D sup- 
plementation. Except for one patient, 
there was no history of patients being 
overdressed or deprived of sunlight 
exposure. Lack of familiarity with the 
disease, stemming from the rarity of 
its occurrence in warm climates, 
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Duration 









2 16 13 2.27 
3 8 6 2.50 
4 12 8 2.50 





*No vitamin D supplements were taken b 


Age at of Breast- 
Case Diagnosis, Feeding, Ca,mmol/L P, mmol/L ALP 
No. mo mo (2.25-2.7) 


(1.45-2.1) (<300 IU/L) 


Pertinent Clinical and Biochemical Data* 


(37-137) 
1868 12 








1.0 952 10 
1.5 2797 NA 
1.4 392 22 


250HD, nmol/L _C-Terminal 
(<340 ng/L) 











Clinical/Radiologic 

Findings 

FTT at 9 months; inability to walk, 
muscle weakness at 12 months; 
rickets diagnosed at 13 months; 
roentgenogram consistent with 
rickets 

Diagnosed with motor neuron 
disease at 13 months; walked at 
14 months; significant bowing 
of leg, enlargement of knee and 
wrist at diagnosis of rickets, 16 
mo; roentgenogram consistent 
with rickets 

FTT at 8 months; roentgenogram 
consistent with rickets 

FTT, bowing of leg at 1-y physical 
examination; walked at 10 
months; roentgenogram 
consistent with healing rickets 































y the patients. Normal ranges and values are shown in parentheses. Ca indicates calcium; P, phosphate; 


ALP, alkaline phosphatase; 250HD, 25-hydroxycholecalciferol; PT H, parathormone; FTT, failure to thrive; and NA, not available. 


probably delayed the diagnosis in 
two cases. 


Patient Reports.—Panent 1.—A_ 13- 
month-old black boy presented to the Pe- 
diatric Clinic of the United States Air 
Force (USAF) Medical Center, Keesler Air 
Force Base, Miss, with failure to thrive, 
inability to walk, and muscle weakness. 
He had been delivered after a full-term 
pregnancy. He had visited the clinic many 
times for the treatment of upper respira- 
tory and ear infections. At 9 months, he 
fell from the growth chart for both height 
and weight and continued to fall from the 
weight curve at a subsequent visit (Fig 1). 
At age 13 months, parental concern was 
heightened by the patient’s failure to 
thrive and inability to walk. 

The infant was breast-fed for 1 year, 
and his diet was intermittently supple- 
mented with formula. No vitamin supple- 
ment was prescribed; solid food was in- 
troduced at age 6 months, but the infant 
was described as a “very picky eater.” 
There was no history of undue restriction 
from sunlight. Pertinent physical find- 
ings included hypotonia, proximal mus- 

r weakness, minimal bowing of the 
legs, an open anterior fontanelle, and ra- 
chitic rosary. He was at the 5th percentile 
for his age for height and welig t. Roent- 
genographic examination of the leg and 
wrist revealed classic rachitic changes; 
biochemical data are provided in the Ta- 
ble. Vitamin D, administered in a dosage 
of 4000 IU/d, was prescribed initially and 
gradually reduced to a maintenance dos- 
age of 400 IU/d after 3 months. Alkaline 

osphatase (ALP) returned to normal 
Eves within 3 months, and significant 
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healing of the rickets (as demonstrated 
on roentgenography) and satisfactory 
weight gain were noted after 1 month of 
therapy (Fig 1). 

PATIENT 2.—A 16-month-old black girl 
was referred to the Pediatric Endocrine 
Clinic of the USAF Medical Center be- 
cause of significant bowing of the legs, 
weakness, “funny gait,” enlargement of 
the wrists and knees, and poor weight 
gain. 

The child had been delivered after a 
full-term pregnancy and was breast-fed 
for 13 months; solid food was introduced 
at age 6 months. Because of hypotonia 
and inability to walk at age 13 months, she 
was taken to a neurologist, who consid- 
ered the diagnosis of muscle disease/mo- 
tor neuron disease. However, the patient 
started walking at age 14 months. At age 
16 months, the parents noted significant 
bowing of the legs, which prompted the 
Visit. 

Results of a physical examination re- 
vealed a child at the 5th percentile for her 
age for both weight and height. Pertinent 
positive findings were significant bowing 
of the legs, enlargement of both the wrists 
and knees, rachitic rosary, waddling gait, 
and low muscle mass with mild weakness 
and hypotonia. Biochemical and roent- 
genographic findings were consistent 
with rickets caused by vitamin D defi- 
ciency (Fig 2 and Table). The child was 
administered 4000 U of vitamin D daily. 
Levels of ALP returned to normal by 8 
weeks after initiation of therapy with sat- 
isfactory healing of the bone (as demon- 
strated on roentgenography) by that time. 
Increases in height and weight were 





Fig 2.—A roentgenogram of patient 2 shows 
symmetrical marked metaphyseal flaring 
and irregularities involving both lower ex- 
tremities in association with a metaphyseal 
band of lucency. There is also significant de- 
formity of the lower tibia. 


noted in follow-up visits. Vitamin D in- 
take was gradually reduced to 400 IU/d by 
10 weeks after initiation of therapy. 
PATIENT 3.—An 8-month-old black girl 
was brought to her pediatrician because of 
poor weight gain (her height and weight 
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were below the 5th percentile for her age). 
She had been delivered after an uncom- 
licated 37-week gestation and was 
st-fed until age 6 months without vi- 
tamin D supplementation; solid food was 
introduced at 5 months, but her intake 
was poor. Results of physical examination 
were unremarkable. Laboratory and 
roentgenographic findings were consis- 
tent with rickets. The patient was admin- 
istered a multivitamin drop (400 U of vi- 
tamin D) with iron daily. At age 10'2 
months, the infant returned to the clinic. 
Weight gain was not satisfactory and her 
ALP level remained elevated (1339 IU/L). 
The vitamin D dosage was increased to 
1000 U/d. On a follow-up visit at age 12 
months, a 1.5-kg weight gain and a sig- 
nificant increase in height were noted. 
Her ALP level had fallen to 486 IU/L and 
there was near complete healing of the 
rickets (as demonstrated on roentgenog- 
raphy). 

ATIENT 4.—A 12-month-old black boy 
was taken to the Pediatric Clinic of the 
USAF Medical Center for a routine phys- 
ical examination. He was a twin delivered 
after 38 weeks’ gestation. His dietary his- 
tory was remarkable for breast-feeding 
through the first 8 months of life without 
vitamin D supplementation. Solid foods 
were introduced at age 4 months. His 
mother reported restricted sun exposure 
during his first8 months of life; the patient 
walked at age 10 months. 

Results of physical examination were 
remarkable for bilateral bowing of the 
legs; height and weight were at the 5th 
percentile for the patient's age. Results of 
the remainder of the examination were 
within normal limits. Roentgenographic 
and biochemical findings were consistent 
with resolving rickets. 

The child was administered 400 IU of 
vitamin D per day. At follow-up 3 weeks 


later, a 0.9-kg yew in was noted and 
his ALP level had fallen from 392 to 251 
IU/L. 


Comment.—Breast-feeding has in- 
creased during the past decade in the 
United States." Nevertheless, contro- 
versy exists concerning the develop- 
ment of rickets in the breast-fed infant. 
There are articles recommending~* 
and disputing*” routine vitamin D 
supplementation in the breast-fed in- 
fant. Human milk contains adequate 
aoa ofcalciumand phosphorous 
or bone mineralization and skeletal 
growth of full-term infants.* However, 
the vitamin D content of breast milk is 

enerally low.”° Despite this, breast- 
ed infants usually do not develop 
nutrition-related rickets. The Ameri- 
can Academy of Pediatrics’ recom- 
mends that breast-fed infants receive 
vitamin D supplements if they do not 
receive adequate sunlight exposure or 
if the maternal diet is low in vitamin D. 
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However, sporadic cases of nutrition- 
related rickets continue to appear in 
the American literature. Most of the re- 
ports are from the North and North- 
east, and the majority of the patients 
are black.’ There are only rare reports 
of rickets in the South. 

Several studies’? have empha- 
sized the importance of environmen- 
tal and other risk factors in the 
development of nutrition-related 
rickets. These include darkly pig- 
mented skin, dwelling in the inner 
city, excessive clothing, restricted 
sunlight exposure, and maternal veg- 
etarian or other unusual diet. Iden- 
tifiable risk factors for all of our pa- 
tients included dark skin, prolonged 
breast-feeding without vitamin D 
supplementation, and poor intake of 
solid foods. 

Three of our patients had adequate 
sunlight exposure, but each still de- 
veloped rickets. This emphasizes the 
fact that breast-fed black infants with- 
out vitamin D supplementation re- 
quire much more exposure to sun- 
light to prevent rickets than originally 
estimated by Specker et al.'° They es- 
timated that an infant wearing a di- 
aper needs only 30 minutes of sun- 
shine per week to maintain normal 
levels of 25-hydroxycholecalciferol, 
while a fully clothed infant without a 
hat needs 2 hours of sunlight expo- 
sure per week. However, black in- 
fants in their study had significantly 
lower serum 25-hydroxycholecalci- 
ferol levels than their white counter- 

arts. This finding may be explained 
high melanin concentrations in 
dark-skinned people.'’ High mela- 
nin concentrations may limit vitamin 
D synthesis by competing with 
7-de ydrocholesterol for UV pho- 
tons." Clemens et al'* have dem- 
onstrated that blacks may need six 
times more exposure to UV light than 
whites to maintain similar levels of vi- 
tamin D. 

Adequate vitamin D in the diet 
and/or vitamin D supplementation to 
the lactating mother are also impor- 
tant factors in the prevention of rick- 
ets in the breast-fed infant.’ The vi- 
tamin D levels of the mothers of our 
patients were not known, although 
two gave histories of taking multivi- 
tamins during breast-feeding. The 
amount of vitamin D necessary for a 
lactating mother to prevent rickets in 
her breast-fed infant may vary with 
different geographic locations.” 
However, the Food and Nutrition 
Board of the National Academy of 


Science recommends 600 IU of vita- 
min D daily in an adolescent who is 
pregnant or lactating. ”* 

Another effective strategy in the 
prevention of nutrition-related rick- 
ets is direct supplementation of the 
infant's diet. Reasons for not provid- 
ing supplementary vitamin D were 
not clear in two of our patients. In the 
other patients, however, pediatri- 
cians did not believe vitamin D su 
plementation necessary because the 
patients lived in warm climates. This 
trend is not uncommon among 
young physicians. In one survey 
taken in San Diego, Calif, 29% of pe- 
diatricians did not routinely prescribe 
vitamin D supplements to breast-fed 
infants, and those in practice for 
fewer than 10 years were even less 
likely to do so.” The fact that diagno- 
sis was delayed in two of these in- 
fants even though they were receiv- 
ing regular pediatric supervision 
illustrates the lack of awareness in the 
medical profession about this condi- 
tion. Two of these described infants 
presented with classic features of 
rickets (ie, growth failure, hypotonia, 
muscle weakness, and delayed motor 
development’’), yet this diagnosis 
was not considered until the skeletal 
manifestations of rickets were evi- 
dent. In the third patient, rickets was 
correctly diagnosed, but treatment 
was inadequate. The fourth patient 
was diagnosed to have rickets, but 
only after healing had already begun. 
Rickets is a systemic disease’®; the 
standard pediatric textbooks, how- 
ever, emphasize mainly the skeletal 
manifestations of rickets. Many 
times, however, skeletal manifesta- 
tions lag behind other signs. Failure 
to recognize these signs will lead to 
misdiagnosis and late diagnosis of 
rickets, as these patient reports illus- 
trate. 

Although rickets caused by vita- 
min D deficiency is rare, it still exists, 
and subclinical rickets may be more 
frequent than is generally recog- 
nized. Patients may not present wi 
the classic signs and symptoms of 
rickets; therefore, physicians caring 
for infants and children must be fa- 
miliar with the early manifestations 
of rickets to provide an early diagno- 
sis of the condition. Because the dis- 
ease is preventable, prevention 
should be the goal. Although it may 
be true that some breast-fed infants 
do not routinely need vitamin D su 
plements, we do recommend 400 
of supplementary vitamin D per day 
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in all breast-fed black infants regard- 
less of geographic location. This dose 
of vitamin D is safe,” cost- 
effective,’ and proven adequate to 
prevent rickets caused by vitamin D 
deficiency in breast-fed infants. 
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CLINICAL STUDIES 

In clinical trials of otitis media in nearly 400 children between the ages of 6 months 
and 10 years, S pneumoniae was isolated from 47% of the patients, H influenzae from 
34%, B catarrhalis from 15%, and S pyogenes from 4%. 

The overall response rate of S pneumoniae to cefixime was approximately 10% 
lower and that of H influenzae or B catarrhalis approximately 7% higher (12% when 
beta-lactamase positive strains of H influenzae are included) than the response rates 
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In these studies, patients were randomized and treated with either cefixime at dose 
regimens of 4 mg/kg bid or 8 mg/kg qd, or with a standard antibiotic regimen. Sixty- 
nine to 70% of the patients in each group had resolution of signs and symptoms of oti- 
tis media when evaluated two to four weeks posttreatment, but persistent effusion was 
found in 15% of the patients. When evaluated at the completion of therapy, 17% of 
patients receiving cefixime and 14% of patients receiving effective comparative drugs 
(18% including those patients who had H influenzae resistant to the control drug and 
who received the control antibiotic) were considered to be treatment failures. By the 
two- to four-week follow-up, a total of 30% to 31% of patients had evidence of either 
treatment failure or recurrent disease. 


Bacteriological Outcome of Otitis Media at Two- to Four-Weeks Posttherapy 
Based on Repeat Middle Ear Fluid Culture or Extrapolation from Clinical Outcome 


Cefixime'*’ Cefixime'*’ Control'*’ 

Organism 4 mg/kg bid 8 mg/kg ad drugs 
Streptococcus pneumoniae 48/70 (69%) 18/22 (82%) 82/100 (82%) 
Haemophilus influenzae 

beta-lactamase negative 24/34 (71%) 13/17 (76%) 23/34 (68%) 
Haemophilus influenzae 

beta-lactamase positive 17/22 (77%) 9/12 (75%) 1/1!) 
Moraxella (Branhamella) 

catarrhalis 26/31 (84%) 5/5 18/24 (75%) 
Streptococcus pyogenes 5/5 3/3 6/7 
All Isolates 120/162 (74%) 48/59 (81%) 130/166 (78%) 


'a) Number eradicated/number isolated. 

‘») An additional 20 beta-lactamase positive strains of H influenzae were isolated, but 
were excluded from this analysis because they were resistant to the control antibi- 
Otic. In 19 of these the clinical course could be assessed, and a favorable outcome 
occurred in 10. When these cases are included in the overall bacteriological evalua- 
tion of therapy with the control drugs, 140/185 (76%) of pathogens were considered 
to be eradicated. 

Tablets should not be substituted for suspension when treating otitis media. 

CONTRAINDICATIONS 
Known allergy to cephalosporins. 

WARNINGS 
BEFORE THERAPY WITH SUPRAX IS INSTITUTED, CAREFUL INQUIRY 

SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT HAS HAD PREVI- 

OUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, PENICILLINS, 

OR OTHER DRUGS. IF THIS PRODUCT IS TO BE GIVEN TO PENICILLIN- 

SENSITIVE PATIENTS, CAUTION SHOULD BE EXERCISED BECAUSE CROSS- 

HYPERSENSITIVITY AMONG BETA-LACTAM ANTIBIOTICS HAS BEEN CLEARLY 

DOCUMENTED AND MAY OCCUR IN UP TO 10% OF PATIENTS WITH A HISTORY 

OF PENICILLIN ALLERGY. IF AN ALLERGIC REACTION TO SUPRAX OCCURS, 

DISCONTINUE THE DRUG. SERIOUS, ACUTE HYPERSENSITIVITY REACTIONS 

MAY REQUIRE TREATMENT WITH EPINEPHRINE AND OTHER EMERGENCY 

MEASURES, INCLUDING OXYGEN, INTRAVENOUS FLUIDS, INTRAVENOUS 

ANTIHISTAMINES, CORTICOSTEROIDS, PRESSOR AMINES, AND AIRWAY 

MANAGEMENT, AS CLINICALLY INDICATED. 

Administer cautiously to allergic patients. 

Treatment with broad-spectrum antibiotics alters the normal flora of the colon and 
may permit overgrowth of clostridia. Studies indicate that a toxin produced by 
Clostridium difficile is a primary cause of severe antibiotic-associated diarrhea includ- 
ing pseudomembranous colitis. Pseudomembranous colitis has been reported with 
the use of SUPRAX and other broad-spectrum antibiotics (including macrolides, 
semisynthetic penicillins, and cephalosporins). it is important to consider this diagno- 
sis in patients who develop diarrhea in association with antibiotic use. Symptoms of 

Colitis may occur during or after antibiotic treatment and may 
range in severity from mild to life threatening. Mild cases usually respond to drug dis- 
continuation alone. Moderate-to-severe cases should be managed with fluid, elec- 
trolyte, and protein supplementation. When the colitis is not relieved by drug discontin- 
vance, or when it is severe, oral vancomycin is the drug of choice for antibiotic- 
associated pseudomembranous colitis produced by C difficile. Other causes of colitis 
should be excluded. 
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PRECAUTIONS 
General: Prolonged use may result in overgrowth of nonsusceptible organisms. If 
superinfection occurs, take appropriate measures. 

Carefully monitor patients on dialysis. Adjust dosage of SUPRAX (cefixime) in 
patients with renal impairment and those un ing continuous ambulatory peri- 
toneal dialysis and hemodialysis. (See DOSAGE AND ADMINISTRATION ) 

Prescribe cautiously in patients with a history of gastrointestinal disease, particularly 
colitis. 

Drug Interactions: No significant drug interactions have been reported to date. 
Drug/Laboratory Test Interactions: A false-positive reaction for ketones in the urine 
may occur with tests using nitroprusside but not with those using nitroferricyanide. 

SUPRAX administration may result in a false-positive reaction for glucose in the 
urine using Clinitest®,** Benedict's solution, or Fehling's solution. Use glucose tests 
based on enzymatic glucose oxidase reactions (such as Clinistix®** or Tes-Tape®”*). 

A false-positive direct Coombs test has been reported during treatment with other 
cephalosporin antibiotics; therefore, it should be recognized that a positive Coombs 
test may be due to the drug. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Although no lifetime animal 
Studies have been conducted to evaluate carcinogenic potential, no mutagenic poten- 
tial of SUPRAX was found in standard laboratory tests. Reproductive studies revealed 
no fertility impairment in rats at doses up to 125 times the adult therapeutic dose. ` 
Usage in Pregnancy: Pregnancy Category B: Reproduction studies have been per- 
formed in mice and rats at doses up to 400 times the human dose and have revealed 
no evidence of harm to the fetus due to SUPRAX. 

There are no adequate and well-controlled studies in pregnant women. Because 
animal reproduction studies are not always predictive of human response, this drug 
should be used during pregnancy only if clearly needed. 

Labor and Delivery: SUPRAX has not been studied for use during labor and delivery. 
Treatment should only be given if clearly needed. 

Nursing Mothers: It is not known whether SUPRAX is excreted in human milk. Con- 
sider discontinuing nursing temporarily during treatment with this drug. 

Pediatric Use: Safety and effectiveness of SUPRAX in children aged less than 

6 months have not been established. 

The incidence of gastrointestinal adverse reactions, including diarrhea and loose 
stools, in pediatric patients receiving the suspension, was comparable to adult 
patients receiving tablets. 

ADVERSE REACTIONS 

Most adverse reactions observed in clinical trials were of a mild and transient 
nature. Less than four percent (3.8%) of patients in the US trials discontinued therapy 
because of drug-related adverse reactions. Commonly seen adverse reactions in US 
trials of the tablet formulation were gastrointestinal events, which were reported in 
30% of adult patients on either the bid or the qd regimen. Clinically mild gastrointesti- 
nal side effects occurred in 20% of all patients, moderate events occurred in 9% of all 
patients, and severe adverse reactions occurred in 2% of all patients. Individual event 
rates included diarrhea 16%, loose or frequent stools 6%, abdominal pain 3%, nausea 
7%, dyspepsia 3%, and flatulence 3%. The incidence of gastrointestinal adverse reac- 
tions, including diarrhea and loose stools, in pediatric patients receiving the suspen- 
sion was comparable to adult patients receiving tablets. 

Symptoms usually responded to symptomatic therapy or ceased when SUPRAX 
was discontinued. 

Several patients developed severe diarrhea and/or documented pseudomembra- 
nous colitis, and a few required hospitalization. 

The following adverse reactions have been reported following the use of SUPRAX. 
Incidence rates were less than 1 in 50 (less than 2%), except as noted above for gas- 
trointestinal events. 

Gastrointestinal: Diarrhea, loose stools, abdominal pain, dyspepsia, nausea, and 
vomiting. Several cases of documented pseudomembranous colitis were identified 
during the studies. The onset of pseudomembranous colitis symptoms may occur dur- 
ing or after therapy. 

vity Reactions: Skin rashes, urticaria, drug fever, and pruritus. Ery- 
thema multiforme, Stevens-Johnson syndrome, and serum sickness have been 
reported rarely. 
Hepatic: Transient elevations in SGPT, SGOT, and alkaline phosphatase. 
Renal: Transient elevations in BUN or creatinine. 
Central Nervous System: Headaches 3%: dizziness. 
Hemic and Lymphatic Systems: Transient thrombocytopenia, leukopenia, and 
eosinophilia. Prolongation in prothrombin time was seen rarely. 
Other: Genital pruritus, vaginitis, candidiasis. 

The following adverse reactions and altered laboratory tests have been reported for 
cephalosporin-class antibiotics: 

Adverse Reactions: Allergic reactions including anaphylaxis, toxic epidermal 
necrolysis, superinfection, renal dysfunction, toxic nephropathy, hepatic dysfunction, 
including cholestasis, aplastic anemia, hemolytic anemia, hemorrhage. 

Several cephalosporins have been implicated in triggering seizures, particularly in 
patients with renal impairment when the dosage was not reduced (see DOSAGE AND 
ADMINISTRATION and OVERDOSAGE). if seizures associated with drug therapy 
occur, discontinue drug. Administer anticonvulsant therapy if clinically indicated. 

Abnormal Laboratory Tests: Positive direct Coombs test, elevated bilirubin, ele- 
vated LDH, pancytopenia, neutropenia, agranulocytosis. 

OVERDOSAGE 


Gastric lavage may be indicated; otherwise, no specific antidote exists. Cefixime is 
not removed in significant quantities from the circulation by hemodialysis or peritoneal 
dialysis. Adverse reactions in small numbers of healthy adult volunteers receiving sin- 
gle doses up to 2 g of SUPRAX did not differ from the profile seen in patients treated at 
the recommended doses. 

**Clinitest and Clinistix are registered trademarks of Ames Division, Miles Laborato- 
ries, Inc. Tes-Tape is a registered trademark of Eli Lilly and Company. 
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John D. Johnson 


John Johnson has been a faithful 
member of our editorial board for 
6 years. He has been a stalwart in ref- 
ereeing manuscripts in neonatology, 
an area in which we receive more ar- 
ticles than any other. In every in- 
stance, his opinion has been insight- 
ful, appropriately critical, and often 
of great help to authors. It is fitting 
that his essay in this issue deals with 
observations that he has made in this 
process. 

John is currently professor and 
chairperson of the Department of 
Pediatrics at the University of 
New Mexico in Albuquerque, and 
pediatrician-in-chief at Children’s 
Hospital of New Mexico. He has re- 
ceived many teaching, clinical, and 
research awards. He has also been ac- 
tive in regional, national, and inter- 
national organizations. Most re- 
cently, he was elected chief of staff at 
the University of New Mexico Med- 
ical Center (1989-1991), and was 
named an ex-officio member of the 
Board of Trustees of the University of 
New Mexico Hospital (1989-1990). He 
is a current recipient of a research 
grant from the National Institutes of 
Health, Bethesda, Md, to the Rocky 
Mountain Center for the Biology of 
Development (1990-1995). He recently 
reported on fetal hyperinsulinemia 
and protein turnover in a rat model 
and on increasing breast milk for pre- 
mature infants using a unique relax- 
ation imagery audio tape. 
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THE EDITORIAL BOARD SPEAKS... 


Tell the Whole Story 


As ny term on the editorial board 

of AJDC draws to a close, a series 
of observations and experiences 
prompts me to make some recom- 
mendations to authors and to univer- 
sity administrators, tenure and pro- 
motions committees, department 
chairpersons, and National Institutes 
of Health (NIH) administrators. Dur- 
ing the past several years, I have 
served on promotions committees 
and as a department chairperson, 
and have reviewed numerous manu- 
scripts submitted to AJDC as a mem- 
ber of the editorial board. This 
combination of experiences has con- 
vinced me that changes are needed in 
the academic milieu that would ben- 
efit faculty members aspiring to pro- 
motions and tenure, and provide 
promotions committees and deans 
with more objective and valid in- 
dexes when considering the research 
productivity of faculty members as 
one of the three legs of our academic 
tripartite stool. My observations are 
as follows: 

1. Authors often present an incom- 
plete “story” when submitting manu- 
scripts. Results of a single study are 
“presented” to the medical literature 
as a series of related overlapping 
studies. A single piece of research is 
broken down into a series of reports, 
each of which, to quote Broad,’ is the 
“least publishable unit.” The coher- 
ent whole is frequently missed unless 
readersare diligent in tracking the au- 
thors’ publications. This fragmenta- 
tion of information detracts from the 
overall message the authors have to 
provide, and has significant eco- 
nomic implications for publishers, li- 
braries, and indexes. 

2. Such fragmentation is, in fact, 
Bde a by the “weight” that ten- 
ure and promotions committees give 
to the quantity rather than the quality 
of publications. With some excep- 
tions, itis easier for these committees 
to weigh or count the number of pub- 
lications than to critically identify and 
assess the importance of the candidates’ 
best research efforts. The same is true 
for study sections of the NIH and 
other granting agencies. 

3. Deans and department chair- 





persons have not, for the most part, 
insisted on change in this archaic sys- 
tem. Their passive acceptance of this 
process only accentuates the anxi- 
eties of faculty aspiring to promo- 
tions and tenure and, in turn, pro- 
motes the fragmentation existing 
within the biomedical literature that 
I deplore. 

y recommendations follow logi- 
cally: 

1. Authors should be encouraged 
to “tell the whole story” in each of 
their publications. The critical read- 
ers will appreciate and acknowledge 
the wisdom of this approach. 

2. Promotions and tenure commit- 
tees should set very specific criteria 
for evaluation of research productiv- 
ity, eg, considering only those three to 
five publications that the nominee 
and his or her chairperson consider 
most significant. Weight and quan- 
tity should be disregarded. Thereby, 
members of these committees could 
concentrate their own efforts on a 
critical evaluation of this small num- 
ber of publications. This same recom- 
mendation extends to study sections 
of the NIH, National Science Foun- 
dation, and other agencies. 

3. Chairpersons and deans must 
buy into this process and agree to in- 
struct the promotions and tenure 
committees that more is not necessar- 
ily better. Instructions to the commit- 
tees and to chairpersons by deans 
must stress quality rather than quan- 
tity. 

These suggestions are not novel. 
Some, but very few, academic insti- 
tutions have already adopted such 
policies. Angell* has made similar 
suggestions in the internal medicine 
literature. I only wish to make a sim- 
ilar plea to academic pediatrics —au- 
thors should be allowed and encour- 
aged to tell the whole story and the 
policies of universities and granting 
agencies should, in fact, require them 
to do so. 
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Human Immunodeficiency Virus Transmission by 
Child Sexual Abuse 


Laura T. Gutman, MD; Karen K. St Claire, MD; Chris Weedy, MSW; Marcia E. Herman-Giddens, PA, MPH; 
Barbara A. Lane, MSN; Jeanne G. Niemeyer, MSW; Ross E. McKinney, Jr, MD 


è During 1987-1989, 14 (14.6%) of the 96 children who 
tested positive for the human immunodeficiency virus (HIV) 
and were followed up by the Duke University (Durham, NC) 
pediatric acquired immunodeficiency syndrome team were 
confirmed to have been sexually abused. Every sexually 
abused child was evaluated for each of five modes of HIV 
transmission, and in nine children the pathway was iden- 
tified. Four of the study children acquired HIV from child 
sexual abuse and in six, abuse was a possible source. Trans- 
mission by child sexual abuse was the most frequent of the 
proven modes of acquisition of HIV in this population. The 
other proven modes of acquisition were vertical transmis- 
sion (n=3) and HIV—contaminated blood transfusion 
(n= 2). Twelve males were identified (n=8) or suspected 
(n=4) of being perpetrators. Three knew themselves to 
have HIV at the time of an assault and eight were aware that 
the child had HIV at the time of an assault. There was no 
indication from any child that “safe sex” precautions had 
been observed. Children with HIV infection had multiple 
risk factors for abuse or neglect. The sociological descrip- 
tors of the lives of the 14 abused children showed multiple 
known risk factors for sexual abuse that also overlapped 
with known risk factors for or sequelae of the acquisition 
of HIV infection. These included drug abuse and alcoholism 
in the home, prostitution of a parent, lack of parenting, pov- 
erty, and chronic illness of the child. Prevention efforts 
should recognize that children as well as adults are at risk 
for sexually transmitted HIV infection. 
(AJDC. 1991;145:137-141) 


T he Duke University (Durham, NC) pediatric acquired 
~ immunodeficiency sydrome (AIDS) team began ac- 
cepting pediatric patients in 1987 and by December 1989 
had a census of 96 patients who showed positive results 
to the human immunodeficiency virus (HIV) antibody test 
and were known to the AIDS team social worker. These 
children were at all stages of HIV-related illness and 
ranged in age from newborn to 17 years. All children re- 


ceived integrated multidisciplinary services that delivered 
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optimal therapy and treatment of the complex problems 
that characterize children with AIDS. 

During this period, 14 children from the AIDS popu- 
lation were confirmed to have been sexually abused. The 
medical and social conditions of the lives of the abused 
children were reviewed for known risk factors for the ac- 
quisition of HIV and for child sexual abuse (CSA). This 
study describes the results of the evaluation of the sexually 
abused children, the circumstances surrounding the abu- 
sive experiences, the perpetrators, and the data regarding 
the means by which the children had acquired HIV. 

PATIENTS AND METHODS 
Evaluation Process 

All children seen by the AIDS team who presented with or 
developed indications of possible abuse or neglect were referred 
to the child protection team for evaluation. Data for this study 
were collected at the time of the assessment of each child and 
represent cumulative information regarding the child’s environ- 
ment from the family, child, child protection team, AIDS team, 
social service agencies, schools, and, often, charitable agencies. 
Child sexual abuse was defined in 1977 as the involvement of 
dependent developmentally immature children and adolescents 
in sexual activities that they do not fully comprehend, to which 
they are unable to give informed consent, or that violate the social 
taboos of family roles. Child sexual abuse includes rape, pe- 
dophilia, child prostitution, child pornography, child sex rings, 
and incest. 

Multiple issues often led to referral to the child protection team. 
The instigating events included (1) the suspicion of or disclosure 
of CSA volunteered by the child or a caretaker (n= 2); (2) ab- 
normal genital findings revealed by routine medical examination 
(n =5); (3) suspected physical abuse or neglect, ora chaotic family 
environment (n = 3); (4) medical or behavioral histories indicative 
of CSA (n=5); (5) children older than 6 years at onset of HIV 
disease, or with no known risk factor for HIV (n=3); and (6) the 
child was an HIV-positive sibling of a sexually abused child 
(n=1). All of the children were known to be infected with HIV 
prior to the diagnosis of CSA. 


Evaluation for CSA 

The evaluation of a child for CSA began with a family interview 
regarding the family constellation, patterns of care for the child, 
interactions of family members, behavioral characteristics of the 
child, and concerns or knowledge that the caretaker may have 
had regarding possibly abusive events. The following five groups 
of data needed for adequate evaluation of possible CSA were then 
obtained: (1) a review of the behavioral history of the child; (2) 
a review of the medical history of the child; (3) diagnostic in- 
terview(s) with the child; (4) results of physical examination; and 
(5) assessment for other sexually transmitted diseases.** 

The diagnostic interviews followed a standard format. Draw- 
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ings and anatomically correct dolls were available for use when 
appropria In the present study, “disclosure” refers to the dis- 
closure by the child or witness of a specific sexually abusive act. 
Perpetrators were “identified” if the child or a carefaker had spe- 
cifically identified the person as an assailant. Perpetrators were 
considered “suspected” if the interview or historical information 
indicated sexually inappropriate interactions with the study child 
or another child and unsupervised access to the study child. 

Each child received a complete physical examination and ex- 
ternal genital examination using standard techniques.®” For the 
girls, genital examinations included identification of hymenal 
type and contour, measurement of the horizontal diameter of the 
hymenal opening, and anal examination.®? Samples of vaginal 
secretions were examined for indicators of bacterial vaginosis and 
Trichomonas. Cultures of the introitus or vaginal canal of girls and 
of the anus of boys for Neisseria gonorrheae and Chlamydia trachom- 
atis were taken unless the child was receiving antimicrobial ther- 
apy. Cultures of other sites and assessments for other infectious 
diseases were made when indicated. 

Sexual abuse was confirmed if there was a detailed account 
from the child or a witness, a sexually transmitted disease in 
addition to HIV was found, the genital examination showed ab- 
normal findings clearly indicative of abuse as defined at the 1985 
National Child Sexual Abuse Summit meeting’ and subse- 
quently updated,” serial genital examinations showed sig- 
nificant changes, or the abuse was acknowledged by the per- 
petrator. 


Mode of Acquisition of 
HIV by Study Children 

The five possible routes of transmission of HIV that were sep- 
arately assessed for each child were vertical transmission, trans- 
fusion, clotting factor concentrates, intravenous drugs, and sex- 
ual abuse (including child prostitution). 

Data regarding vertical transmission included date(s) and re- 
sult(s) of maternal HIV serologic tests relative to the birth of the 
child or HIV-related illness of the child. Data regarding 
transfusion-transmitted HIV included dates of transfusion to the 
child and the results of retrospective blood-bank HIV surveil- 
lance. None of the children in the study had received clotting 
factor concentrate therapy or had engaged in intravenous drug 
abuse. Data regarding transmission by sexual abuse included 
available information on the HIV status of the perpetrator(s) and 
the type of abuse. 

Since many of the abused children had multiple possible modes 
of acquisition of HIV, the influence of each on the transmission 
of the HIV infection was stratified into categories of “proven,” 
“possible,” “disproven,” and “unknown.” 

The following criteria were used to define the categories for 
vertical transmission: proven, the mother was HIV positive prior 
to or within 6 months of giving birth, or was first shown to be 
HIV positive 6 or more months after delivery and the child had 
an opportunistic infection or lymphocytic interstitial pneumonia 
by the age of 2 years; possible, the mother was first known to be 
HIV positive 6 or more months after delivery; disproven, the 
mother was HIV negative 6 or more months after delivery; and 
unknown, the mother’s HIV seroactivity was unknown. 

Criteria to define the categories for transmission by transfusion 
were as follows: proven, the mother was HIV negative at or after 
delivery and the child was known to have received an HIV- 
contaminated transfusion; possible, the mother was first known 
to be HIV positive 6 or more months after delivery and the child 
received an HIV positive transfusion; disproven, the child either 
received no transfusion, or it was HIV negative; and unknown, 
the child received a transfusion and retrospective surveillance 
was not able to trace the unit. 

The criteria to define the categories for transmission of HIV 
through CSA were as follows: proven, either all other risk factors 
were disproven or the child was older than 12 years when HIV 
was first diagnosed, sexual contact had involved high risk for 
HIV, and no other factor had been proven; possible, the per- 

etrator was either HIV positive or unknown, and no other risk 
ate was proven; disproven, identified perpetrator was HIV 
negative; and unknown: an additional risk factor was proven. 
Inclusion in this report required that sexual abuse of the child had 
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Table 1.—Forms of Child Sexual Abuse 


Female Children 
(n=11) 


Male Children 
(n=3) 
Genital-vaginal Not applicable 
Digital-vaginal Not applicable 
Genital-rectal 

Genital-oral 


Unknown 





been confirmed. A conservative definition of proven transmis- 
sion of HIV by CSA gave priority to other known modes of trans- 
mission. 


Sociological Setting 

The social settings of the subjects were evaluated for five so- 
ciological risk factors for CSA identified from the 1987 National 
Survey of Children.** In that study, a significantly greater inci- 
dence of CSA was experienced by girls who had lived apart from 
their biological parents before age 16 years; had been raised in 
poverty; had an emotional, physizal, or mental handicap; and 
had family members who were alzoholic or drug abusers. 

Other aspects of the social setting that were recorded in the 
present study included prostitution by adults in the home; the 
presence of multiple, unrelated, and frequently changing live-in 
visitors to the household; significant personality disorder of a 
caretaker; and AIDS encephalopathy or other AIDS-related dis- 
ability of a caretaker. 


RESULTS 

Fourteen HIV-positive children were confirmed to have 
been sexually abused. The children included three boys 
and 11 girls (79% female) whose ages at the time of the 
diagnosis of CSA ranged from 3.5 to 13 years and whose 
mean age was 6.2 years. Thirteen of the 14 children were 
classified as P-2 based on Centers for Disease Control 
(CDC) criteria at the time they were diagnosed to be HIV 
positive. Eleven children were black, two were white, and 
one was Native American. 


Diagnosis of CSA 

Each of the 14 children with confirmed CSA either had 
disclosed sexual abuse, had genital or anal findings 
strongly indicative of CSA, or both. All of the 11 girls had 
abnormal examinations of the introital area and/or hymen. 
Two of the three boys had abnormal anal examination re- 
sults. The genital findings indicative of abuse were scars 
or healed lesions of the posterior fourchette, (n = 4); scars, 
tears, notches, or significant distortions of the hymen 
(n=5); recurrent or persistent vaginal discharge and odor 
or vaginal bleeding (n=6); hymenal opening size greater 
than or equal to 8 mm ina prepubertal child ora significant 
change in the genital examination results on serial eval- 
uations (n = 8); -perianal scars (n = 2); significant and rapid 
anal dilation (n=4); and perianal lesions (n= 1). Neither 
N gonorrheae nor C trachomatis was isolated from the va- 
gina, throat, or rectum of any study child. Three children 
had a sexually associated disease other than HIV; two had 
bacterial vaginosis“; and one had condylomata acumina- 
tum. ” 

Eight children were able to disclose their abuse. Two 
made partial disclosure and four were unable to disclose. 
The forms of sexual abuse described by the eight children 
who were able to disclose are listed in Table 1. 

Al identified or suspected perpetrators were male. The 
number of known or suspected assailants and their rela- 
tionship to the child when information was available are 
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yes 


Table 2.—Relation of Identified and Suspected 
Perpetrator(s) to an Assaulted Child 


No. No. 
Identified Suspected 





Relation 





















Brother 
Father 
Uncle 
Grandfather 
Foster father 
Foster brother 


Nonrelated assailant of 
child prostitute 





*One of multiple identitied or suspected assailants of a single child. 





Table 3.—Assessed Mode of Acquisition of 
Human Immunodeficiency Virus 
in Sexually Abused Children (n= 14)* 






Mode of 
Acquisition 


Child sexual abuse 4 6 ee 4 


Vertical transmission 3 5 5 1 
a) 







Proven Possible Disproven Unknown 





Transfusion 


*Acquisition of human immunodeficiency virus by clotting factor 
concentrate and by intravenous drug use was disproven in all cases. 


shown in Table 2. For four children, the number and iden- 
tity of perpetrator(s) was unknown. A single perpetrator 
was identified for three children, and for three children 
multiple perpetrators were identified. For two children a 
single perpetrator was suspected. For one child, one per- 
petrator was identified and additional perpetrators were 
also suspected. For another child, one perpetrator was 
suspected while the multiple perpetrators known to have 
abused the child were unidentified. 


Acquisition of HIV 

Using the criteria stated in the “Patients and Methods” 
section, an assessment was made of the mode of trans- 
mission of HIV when all data were considered. The results 
are shown in Table 3. For four (29%) of the 14 children, 
CSA was the only means of transmission of HIV to the 
child. A brief synopsis of the histories of these children 
follows. To protect the identities of the children, gender 
identification is not provided. 

CASE 1.—The child was an emotionally abused, phys- 
ically healthy child who lived in fear of the stepfather. At 
age 13 years, the child ran away from home and lived as 
a child prostitute for 3 months, during which time sexual 
practices included unprotected anal-receptive intercourse 
with multiple high-risk adults. Intravenous drugs were 
never used. The child had never had a transfusion and was 
not hemophilic. The mother was not tested but had no risk 
factors for HIV. Atage 15 years, the child requested an HIV 
assay because of the high-risk history. Results of enzyme- 
linked immunosorbent assay (ELISA) and Western blot 
were positive, and the disease was CDC class P-1, subclass 
B. It was concluded that the child had acquired HIV as a 
child prostitute. 

CASE 2.—At age 3 years 9 months, this child was HIV 
positive based on ELISA and Western blot test results; the 
disease was CDC class P-2, subclass A. The child’s mother 
was HIV negative. The child had not received a transfu- 
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sion or blood products and was not hemophilic. Genital 
examination results were abnormal and included condy- 
loma acuminatum, which had first been noted at age 3 
years and 3 months. After partial disclosure it was con- 
cluded that the abuse had occurred during a chaotic family 
episode when numerous caretakers had had access to the 
child, and that the child had acquired HIV during the 
abuse. 

CASE 3.—This child was aged 2 years 2 months when 
diagnosed to be HIV positive by ELISA and confirmed by 
Western blot; the disease was CDC class P-2, subclass F. 
The mother was HIV negative by ELISA, Western blot, 
and HIV culture. Although the child had received a trans- 
fusion, the donor was HIV negative. The child was not 
hemophilic. Genital examination was positive for trau- 
matic abuse. Although verbal disclosure was obtained, 
identification of the assailant was not made, and a sus- 
pected assailant refused HIV testing. Because of the dis- 
closure and the fact that another child had been sexually 
abused in the same home, the child was removed from the 
household and restricted from contact with the suspected 
perpetrator. Further abuse was subsequently documented 
by the development of new ee signs and symptoms, 
but specific identification of the perpetrator again could 
not be made. It was concluded that the child had acquired 
HIV during abuse by multiple perpetrators. 

CASE 4.—This child was diagnosed at age 6 years and 
2 months to be HIV positive by ELISA and Western blot, 
and classified as CDC P-2 subclass C. At the time of the 
diagnosis, the mother was HIV-negative, the child had 
never had a transfusion, and the child was not hemophilic. 
The genital examination revealed definitive evidence of trau- 
matic abuse, as did the medical history. Two assailants were 
identified, one of whom was known to be HIV positive. It 
was concluded that the child had acquired HIV infection dur- 
ing child sexual abuse by an HIV-positive assailant. 


Knowledge by the Assailant of the Possibility 
of HIV Transmission to or From the Child 

Three of the assailants who were identified or suspected 
were HIV positive and knew of their HIV status at the time 
they assaulted the child. There was no indication from the 
children that “safe sex” precautions had been taken. 

Eight identified or suspected assailants were aware that 
the child was HIV positive at the time of the assault. Five 
of these eight were themselves either HIV negative or their 
status was unknown when the child was assaulted. Again, 
there was no indication from the children that “safe sex” 
precautions had been taken. 


COMMENT 
In a recent review of the data from the 1987 National 
Survey of Children, social settings were identified that in- 
creased the risk of CSA.” All but one child in the present 
study had two or more of these risk factors, and the pro- 
portion of children who had a given risk factor ranged from 
43% to 71%, as shown below. 


Social Conditions 
Lived apart from 


No. (%) of Children 


both biological parents 6 (43) 
Raised in poverty* 10 (71) 
Child was handicappedt 9 (64) 
Alcoholic family member* 7 (50) 
Drug abusing family member* 10 (71) 
Prostitution at home 4 (29) 
Transient adults living at home 8 (57) 
Mentally ill caretaker 5 (36) 
AIDS-related disability of caretaker 2 (14) 


*Risk factors for CSA identified by National Survey of Children.” 
tHandicap was probably apparent before onset of CSA. 
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In the National Survey of Children, 6% of girls with no 
risk factor, 9% of girls with one risk factor, 26% of girls with 
two risk factors, and 68% of girls with three or more risk 
factors had been sexually abused as children. In the 


present study, five of these identified factors were as-- 


sessed, and 11 (78%) of 14 children had three or more of 
these risk factors each, demonstrating that the living cir- 
cumstances of the abused children in the present study 


included previously described indicators for increased risk 


of sexual abuse. 

Many of the circumstances surrounding the sexual 
abuse of these children are also previously identified risk 
factors for adult HIV transmission. First, promiscuous sex- 
ual activity with multiple partners is a well-defined risk 
factor for adult HIV infection. 1ć In the present series, seven 


(50% ) of 14 children were known or suspected to have been 


assaulted by multiple perpetrators, eight children (57%) 
lived in homes in which casual adult acquaintances fre- 
quently slept in the home, thereby creating opportunities 
to abuse a vulnerable child, and four of these eight homes 
were also the sites for prostitution by adult caretakers. One 
of the children in the study had turned to child prosti- 
tution, itself a form of CSA.” A second risk factor for adult 
HIV infection is sexual contact that is physically traumatic 


or involves impaired mucosal barriers. Both anal-receptive ` 


and oral-receptive sex have been associated with increased 


rates of transmission of HIV in adults, and were acts that. 


these children described.'®*° Furthermore, the children in 
the study had an unusually high incidence of physical 
signs of genital injury compared with usual pope of sex- 
ually abused children. A third risk factor for adult HIV 
infection is sexual intercourse without barrier protection. 
Assailants of children in this study practiced high-risk and 
unprotected sex even when the assailant knew himself to 
be HIV infected or when he knew the child to be HIV in- 
fected. A fourth risk factor for adult HIV infection, which 
was also found in most children in the study, is genital 
mucosal lesions as evidenced by vaginal bleeding, dis- 
charge, infections, and scars, perianal infections, lesions, 
and scars, and other sexually transmitted diseases.?! Fi- 
nally, the adult population with whom many children 
lived were at increased risk of HIV from the use of illicit 
drugs. Use of drugs and alcohol by caretakers may also 
have diminished their ability to protect the child and low- 
ered their threshold for sexual aggression.?>? Conse- 
quently, these children were subjected to forms of sexual 
intercourse that were known from adult studies to be es- 
pecially TAA E apler transmission of HIV, and the 
children lived in family and social settings in which many 
adults who were their caretakers were at increased risk of 
being HIV infected. 

In spite of the multiple risk factors for CSA that char- 
acterize the lives of many children with HIV, acquisition 
of HIV by children through abusive sexual assault has 
been infrequently considered or reported in the medical 
literature. Although individual case reports have provided 
evidence that this route of transmission should be exam- 
ined for children with HIV,**” few medical reviews of the 
routes of transmission of HIV or of unsolved epidemio- 
logic problems with HIV allude to transmission through 
CSA.*°*9 For example, the exposure categories for re- 

orting cases of childhood HIV infection by the Centers 
fa Disease Control do not include the category of expo- 
sure through sexual contact. The lack of data and the need 
for policies on the testing of abused children for HIV has 
been the subject of a recent review.*° The present study 
indicates that at least four (4.2%) of 96 children with HIV 
and four (29%) of 14 sexually abused children with HIV 
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acquired the infection through CSA. These represent the 
minimal percentages of pediatric HIV disease that can be 
attributed to CSA, since the abused children were iden- 
tified during standard, nondirected pediatric interactions 
rather than by specific screening for abuse. In addition, 
children who also had other “possible” modes of trans- 
mission, such as maternal HIV, could not be proven to 
have acquired their disease through CSA. It was notable 
that four of the five children for whom vertical transmis- 
sion of HIV was assessed to have been “possible” because 


: the mother was HIV positive were older than 3 years when 


AIDS-like illness first began. This would be a long incu- 
bation period for perinatally transmitted HIV,’! and some 
of these children may insteac have acquired their disease 
through CSA. This situation is exemplified by one of the 
study cases, in which the HIV-positive man who was iden- 
tified as the perpetrator of a child’s abuse was also the 
source of the mother’s HIV infection. 

The diagnosis of CSA in children who have AIDS or who 
are in a high-risk environment is of particular importance 
because some immediate and delayed behavioral sequelae 
of CSA may put the adolescent and adult survivor at in- 
creased risk of exposure to HIV or transmission of HIV to 
others if they are infected. First, high-risk sexual behaviors 
that may characterize female survivors of CSA include 
early entry into sexual activities, sexual promiscuity, and 
a particular vulnerability to further abuse and sexual ex- 


ploitation, including prostitution and unintended preg- 


nancy at an early age.°**° Male victims of CSA may de- 
velop a cycle of sexual behavior in which the child victim 
becomes a sexual aggressor of other children, either im- 
mediately or in adulthood.® Multiple victims may be in- 
volved.™ The consequences of the intersection of child 
sexual abuse with immediate and delayed risk factors for 
acquisition of HIV are dramatically highlighted in the 
“street” children of New York, NY.* Many of these chil- 
dren were sexually abused in earlier childhood, presum- 
ably providing their motivation for leaving their homes at 
a highly vulnerable, adolescent age. 

In conclusion, this study has demonstrated that child 
sexual abuse was the proven mode of transmission in at 
least 4% of all study children with HIV followed up by the 
pediatric AIDS team, and may have been the mode of 
transmission for a considerably larger proportion of cases. 
The abused children lived in circumstances that put them 
at high risk for both CSA and HIV infection, and these risk 
factors often overlapped. Assailants were known to have 
abused ‘children in spite of knowing themselves or the 
child to be HIV positive. Prevention of HIV transmission 
in populations of children and adolescents cannot be suc- 
cessful without the development of policies and resources 
to identify and eliminate the underlying sexual abuse to 
which these children are exposed. Sexual abuse and its 
consequences provide a major mechanism for the intro- 
duction of HIV to children and adolescents. 


We are grateful for funding from the National Institutes of Allergy 
and Infectious Disease.for the Duke University Pediatric AIDS Treat- 
ment and Evaluation Unit, Durham. NC. 
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Sexual Maturation and Blood Pressure Levels 
of a Biracial Sample of Girls 


Claudia A. Kozinetz, PhD, MPH 


@ A cross-sectional survey of 142 black and 361 white girls 
was performed to investigate whether differences in the 
timing of maturation account for blood pressure differences 
between same-aged subjects. Data were collected on blood 
pressure, anthropometric parameters, socioeconomic sta- 
tus, and secondary sex characteristics. Analysis of covari- 
ance was used to determine whether blood pressure for 
black and white girls differed significantly after adjustin 
for the confounding effects of different body size and sexua 
maturation distributions of the two groups. Advanced sex- 
ual maturation of the black girls contributed as much as the 
larger body sizes of the black girls to the blood pressure 
differences found between the black and white girls. As- 
sessment of an individual’s stage of sexual maturation at 
blood pressure measurement should be considered as im- 
portant as the measurement of height and weight. 
(AJDC. 1991;145:142-147) 


T he underlying mechanism of the development of blood 

pressure level during childhood and adolescence is un- 
known. This is due, in part, to the many physical, phys- 
iological, and hormonal changes; the variability between 
and within individuals and populations of the onset and 
rate of sexual maturation; and the rate of growth that oc- 
curs during childhood and adolescence. 

The association of height and weight with blood pres- 
sure during childhood has been well documented.’ As 
a result of those findings, the Second Task Force on Blood 
Pressure Control in Children’ revised its recommenda- 
tions from its first report* to include consideration of the 
child’s height and weight at the measurement of blood 
pressure. However, an important variable not considered 
or evaluated for those blood pressure standards was sex- 
ual maturation. Many of the data sets used for the task 
force report did not have data available on sexual matu- 
ration, preventing its inclusion in the analyses. The cur- 
rent second task force age- and sex-specific blood pressure 
standards, however, include adolescents in various stages 
of sexual maturation. This variability in maturation pos- 
sibly obscures the isolated effect of puberty on blood pres- 
sure level. 

A number of studies on blood pressure and sexual mat- 
uration have produced conflicting results.™”ć Londe et alf 
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concluded from their study of 189 measurements among 
girls 10 to 14 years of age that there is no relationship be- 
tween blood pressure level and sexual maturation. The 
authors based their findings, however, on single deter- 
minations of the yae luteinizing and follicle-stimulating 
hormones. The daily intraindividual variation of these 
hormones precludes their use as cross-sectional, single- 
determination, independent variables. The authors did 
not control for possible confounding effects or covariance. 
They also seemed to misunderstand the strength of lon- 
gitudinal studies for the investigation of development, as 
evidenced by their statement, “since blood pressure in- 
creases with age, longitudinal studies are unsatisfactory, 
because rise in pressure may be due to age rather than 
sexual maturation.” 

It is not known whether sexual maturation contributes to 
blood pressure during childhocd and adolescence indepen- 
dently of chronological age or body size. Thus, it is logical 
to compare blood pressure levels of two groups that have 
different ages of onset of and, possibly, different rates of 
sexual maturation. A more sexually mature population 
would be expected to have a higher mean blood pressure 
than a comparison population af the same chronological age 
but sexually less mature. Black youths are known to enter 
into puberty at a younger chronological age than white 
youths.” 

The objective of this study was to investigate whether 
differences in the timing of maturation account for blood 
pressure differences between same-aged black and white 
girls. Specifically, this study analyzed the data to answer 
the following since (1) Are there differences in sys- 
tolic and diastolic blood pressure between black and white 
girls? (2) Are there differences in height, weight, body- 
mass index, socioeconomic status, and timing of sexual 
maturation between black and white girls? (3) Are ob- 
served patterns of differences in blood pressure associated 
with differences in height, weight, body-mass index, so- 
cioeconomic status, and timing of sexual maturation? 


SUBJECTS AND METHODS 

Participants were recruited from female students enrolled in 
a public school district in central Texas for a cross-sectional study 
of blood pressure and maturation. The school district was large, 
so schools were selected using a multistage sampling method 
with initial stratification of schools according to the enrolled stu- 
dents’ socioeconomic status. A census tract for each eligible stu- 
dent was determined using the student’s address. The median 
income levels associated with eligible students’ census tracts, as 
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Table 1.—Sociodemographic Characteristics 
of the Study Population 


Race, No. (%) 


———- ee S 


Black White 












Age category, y* 












7-9 59 (41.5) 123 (34.1) 
10-12 47 (33.1) 160 (44.3) 
13-15 27 (19.0) 67 (18.6) 
16-18 9 (6.3) 11 (3.0) 
Median income 
indext 
1 6 (4.4) 58 (16.3) 
2 62 (45.9) 192 (54.1) 
3 29 (21.5) 46 (13.0) 
4 18 (13.3) 34 (9.6) 





20 (14.8) 25 (7.0) 





*The age distribution did nat differ significantly between the races. 
+The median income index, derived from the US Census, was missing 
for seven black and six white girls. x2 = 22.40, df=4, P=.0001. 


published by the US Census Bureau, were combined and aver- 
aged to determine a representative median income level for each 
school. 

The schools were categorized into four income level groups, 
from low to high. Four elementary schools (grades 2 through 5), 
two middle schools eS 6 through 8), and the health classes 
from two high schools (grades 9 through 12) were randomly se- 
lected. Students from these selected schools volunteered for par- 
ticipation in this study. 

Informed consent and assent were obtained from the parent 
or guardian and student, respectively. This project was approved 
by the institutional review board of the University of Texas Health 
Science Center, Houston. 

Sample size calculations were done to determine the number of 
black and white girls necessary to detect a minimum difference in 
mean blood pressure levels of 4 mm Hg. With an a level of .05 and 
90% power, a minimum of 118 girls in each racial group was re- 

uired. 

j The highest participation rate occurred in the elemen 
schools (63%) and the lowest rate occurred in the high schools 
(16%). Hence, this was largely a study of the younger age groups. 
To examine possible nonresponse bias, addresses of the nonre- 
sponders were abstracted from official school records. The ad- 

esses were categorized by census tract and rank-ordered by the 
socioeconomic level of the census tract. The socioeconomic status 
distribution did not differ between responders and nonre- 
sponders. In addition, the ethnic group distribution of the re- 
sponders was similar to that of the nonresponders. There ap- 
peared to be no biases that would cause serious concerns when 
studying the Sarena of blood pressure and the character- 
istics of the study population. 

The subject's upper-arm circumference was measured with a 
steel tape to select a cuff of appropriate bladder width, ie, a cuff with 
a bladder that could completely encircle the circumference of the 
arm. The same trained and certified observer performed blood pres- 
sure measurements on the right arm of all subjects after they had 
been seated for approximately 5 minutes. A standard desktop mer- 
cury sphygmomanometer (Baumanometer, W. A. Baum Co Inc, 
Pitan ae NY) was used to measure the systolic and fourth- and 

ifth-phase diastolic blood pressures. Three measurements were 
performed; the last two were averaged and used in the analyses. 

Trained observers followed standard methods for the anthropo- 
metric measurements.® Height was measured with the subject 
wearing no shoes, standing with arms at sides, legs straight, feet 
together (toes and heels), knees together, eyes looking straight 
ahead, and shoulders, buttocks, and heels againsta steel tape firmly 
attached toa wall. The zero mark of the tape was placed at foot level. 
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Table 2.— Distribution of Secondary Sex 
Characteristics by Race 


Secondary Sex 
Characteristics, % 
——— nh 
Breast* Pubic Hairt 


r e 


Black White Black White 










Stage 





*\2= 14.97, df=4, P=.005. 
ty?= 15.63, df=4, P=.004. 


The edge of a plastic right angle was placed on the top of a subject's 
head to form a 90° angle with the wall. The measurement was read 
to the nearest millimeter. Weight was measured on a beam balance 
scale. Without shoes and in light clothing, the subject stood still in 
the middle of the platform. The observer first moved the biggest 
balance weight, then the smaller upper balance, until the indicator 
on the balance stabilized at zero. The measurement was read to the 
nearest 0.1 kg. The scale was calibrated each day with dead weights 
matching the expected weights of the participants. The body-mass 
index (kg/m?) was calculated on the basis of the height and weight 
measurements. The ratio of weight to the square of height was used 
to estimate total body fat.’ 

To determine the stage of sexual development as described by 
Tanner,” each subject self-assessed her secondary sex charac- 
teristics according to drawings of the breast and pubic hair mat- 
uration stages.’ Pearson correlation coefficients of 0.63 and 0.81 
for breast and pubic hair stages, respectively, were reported by 
Morris and Udry™ from a validity study of the self-assessment 
method. Their study population consisted of 12- to 16-year-olds. 
Frankowski et al’? investigated the ability of children aged 7 
through 12 years to perform self-assessment from drawings of the 
maturation stages. There was a strong correlation with physician 
ratings for breast stage (r= .75) and pubic hair stage (r = .88). Be- 
cause of the success of the self-assessment method in these stud- 
ies, it was used in the current study. 

Smoking history, menstrual history, and oral contraceptive use 
were obtained from each participant during a standard interview 
with a research assistant. All items were close-ended. 

Subject and parental health histories, subject medication use, 
and parental education and occupation were collected by means 
of a questionnaire that was mailed, with instructions for com- 
pletion, to the parents of each subject. All questions were close- 
ended. Whether the mother, father, or both parents completed 
the interview was not determined. 

Comparisons of blood pressure, height, weight, and body- 
mass index between the black and white girls were based on 
two-tailed t tests. The x? test was used to compare the distri- 
butions of socioeconomic status and sexual maturation between 
the two race groups. Analysis of covariance was used to compare 
the mean blood pressure levels of the black and white girls, ad- 
justing for possible confounding effects due to differing inde- 

endent variable distributions in the two groups. Because mis- 
eading results can be obtained if inappropriate variables are used 
to adjust blood pressure differences beavecn groups, only vari- 
ables that were significantly associated with the dependent vari- 
able, systolic or diastolic blood pressure, were included as co- 
variates in the analysis. 


RESULTS 
Race Differences in Socioeconomic Status, Anthropometric 
Parameters, and Sexual Maturation 
The study population comprised 142 black girls and 361 
white girls (Table 1). The mean age of the black girls 
(10.6+2.7 years) did not differ from that of the white girls 
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Table 3.—Median Ages at Entry to Sexual Maturation 
Stages 


Median Age by Race, y 








Black White 





Breast stage 





(10.7+2.3 years). There was, however, a significant dif- 
ference in the sociceconomic status distributions. The ma- 
jority of the white girls were in the top two socioeconomic 
status categories, whereas the majority of the black girls 
were in the second and third socioeconomic status cate- 
gories. However, ina univariate regression analysis of so- 
cioeconomic status and blood pressure, socioeconomic 
status was not significantly associated with systolic or di- 
astolic blood pressure. | 

The black girls were significantly taller (by an average 
of 6 cm) and heavier (by an average of 6 kg) than the white 
girls at ages 7, 9, and 12 years and significantly taller (but 
not heavier) at ages 10 and 14 years. The body-mass index 
was used as an indicator of body fat. Body mass did not 
differ between the black and white girls at any age. 

A significantly larger percentage of the black girls were 
at the more advanced stages (Tanner stages 4 and 5) of 
sexual maturation than the white girls (Table 2). For breast 
stage, 39% of the black girls were at either stage 4 or 5 
compared with 28% of the white girls. For pubic hair stage, 
49% of the black girls were at either stage 4 or 5 compared 
with 31% of the white girls. 

The Spearman-Karber procedure was used in a manner 
similar to that of Villarreal et al’? to estimate the median 
age at entry into the breast and pubic hair stages. This 


procedure allows the use of cross-sectional data. Black ` 


girls had younger median ages of entry into all stages com- 
pared with white girls (Table 3). 
All girls were questioned about their menstrual status. 


A larger percentage of the black girls (36%) had reached , 


menarche than the white girls (24%, P<.01), even though 
the age distributions and mean ages were the same. 


Race Differences in Blood Pressure 

Table 4 presents the mean (SD) systolic and diastolic 
blood pressures for participants classified by racial group 
and age. Black girls had higher mean systolic and diastolic 
blood pressures than white girls in every age category. 
These differences were statistically significant only in the 
10- to 12-year-old age category. However, the 95% con- 
fidence intervals around the differences in mean blood 
pressure between the black and white oe for the age 
categories of 7 through 9 and 13 through 15 years were 
close to not-including the null value. 

The unadjusted means for systolic and fourth- and fifth- 


phase diastolic blood pressure differed significantly between . 


the black and white girls (Table 5). Fourth-phase diastolic 
blood pressures were compared for the girls less than 13 
years of age in accordance with the recommendations of the 
Second Task Force on Blood Pressure Control in Children.’ 
As indicated by the 95% confidence intervals, the mean 
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Table 4.— Mean Blood Pressure by Race and Age 


Blood Pressure, mm Hg 
:——.eDQq9£20 a 
Difference Between 









Age Race Means (95% 
Category,,__@§$£@$&om@™@™7@- a" Contidence 
y White Black Interval) 










Systolic 
7-9 100.3 (7.86) 98.1 (8.87) 2.2 (—0.52 to 4.92) 


10-12 108.1 (11.21) 102.7 (9.86) 54 (2.01 to 8.78) 
13-15 113.3 (9.64) 109.4 (9.67) 3.9 (—0.50 to 8.30) 
16-18 113.4 (9.54) 111.6 (10.59) 1.8 (—7.33 to 10.93) 


i Fourth-Phase Diastolic 
7-9 66.0 (6.66) 64.1 (6.89) 1.9 (—0.26 to 4.06) 


71.9 (6.93) 68.1 (6.16) 3.8 (1.69 to 5.91) 


_ Fifth-Phase Diastolic 
69.9 (6.92) 67.2 (7.02) 2.7 (—0.49 to 5.89) 


74.2 (7.81) 69.8 (5.90) 4.4 (—1.74 to 10.54) 


*Values are mean (SD). 
























13-15 















blood pressure differences ranged between 1.4 and 5.6mm 
Fig. The mean levels of the black girls were significantly 
higher than the mean levels of the white girls. 


Race Differences in Adjusted Blood Pressure 

Height, weight, and maturation stage were included in 
analysis of covariance models to test the differences in 
blood pressure between the black and white girls. The 
mean systolic and diastolic blood pressures for each ethnic 
group, unadjusted and adjusted for each covariate, are 
shown in Table 6. Correcting for the covariates of height, 
weight, or pubic hair stage did not change the pattern of 
differences in blood pressure between the black and white 
groups. The mean blood pressure remained higher for the 
black girls than the white girls, but the differences were 
no longer significant. Adjusting for sexual maturation (pu- 
bic hair or breast stage) produced results similar to those 
after adjusting for body size (height or weight). 


COMMENT 

This study examined blood pressure levels and the tim- 
ing of sexual maturation among young black and white 
female participants in a cross-sectional survey. At the time 
of the survey, seme-aged black girls were more sexually 
mature than white girls. The black girls also had entered 
each stage of breast development and pubic hair growth 
at a younger median age. Black participants had i cues 
mean systolic and diastolic blood pressure levels in all age 
categories and as a group. Adjustment for body size, rep- 
resented by height or weight, and adjustment for sexual 
maturation, represented by secondary sex characteristics, 
equally reduced the blood pressure differences. Thus, the 
stage of sexual maturation may play a significant role in 
the assessment of blood pressure level during adoles- 
cence. Recording the stage of sexual maturation of a sub- 
ject at blood pressure measurement may be as important 
as recording Height and weight. 

Sexual maturation is a complex process represented by 
many physical, physiologic, and hormonal changes, some 
of which could be related to blood pressure patterns. Be- 
cause body size, represented by height and/or weight, is 
highly correlated with the stage of maturation, itis difficult 
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Table 5.—Differences in Unadjusted Mean Blood 
Pressure Between 
Black and White Girls 













Blood Pressure, mm Hg 
——_—__—- Y 


Race* Difference Between 
; nitro Means 
Black White (95% Confidence Interval) 












Systolic 3.5 (1.4 to 5.6) 


Fourth-phase i 
diastoliz 70.4 67.5 2.9 (1.5 to 4.4) 
Fifth-phase 
diastoliz 2.9 (1.4 to 4.6) 





Blood Pressure by Race, mm Hg* 


ooo... Oh kn aes 


Black 


Systolic 


Unadjusted 106.18 


Adjusted by 
Weight 


Height 
Pubic kairt 


102.67 


105.12+0.71 
105.08 +0.75 
105.00 + 0.81 


Fourth-Phase Diastolic 
70.41 


103.09 + 0.44 
103.10+0.47 
103.14+0.50 


Unadjusted 67.50 


Adjusted by 
Weight 


Height 
Pubic hairt 


69.79 +0.53 
69.71 +0.53 
69.61 +0.56 


Fifth-Phase Diastolic 
66.04 


67.75 +0.33 
67.78 +0.33 
67.81 +0.35 


63.15 


Unadjusted 


Adjusted by 
Weight 


Height 
Pubic hairt 


*Values are mean + SD. 
tSimilar results were generated when breast stage was. entered into 
the model. 


63.38 +0.36 
63.42 +0.36 
63.46 +0.37 


65.44+0.57 | 
65.34+0.56 
65.25 +0.59 


to separate these two effects on blood pressure.1* How- 
ever, analysis of covariance suggested that their individual 
effects on blood pressure were similar. 

This study was large enough to guard against chance 
alone being ori A for the differences in mean blood 
pressure level between the black and white girls. How- 
ever, the girls in this study may not be representative of 
a same-aged sample of girls from the US population; thus, 
the results may not be generalizable to the US population. 

The use of the self-assessment method for estimating sex- 
ual maturation may be questioned by some. However, sev- 
eral studies have demonstrated that this is a valid method 
for the assessment of sexual maturation. !'* Also, it does not 
seem reasonable that the black girls would systematically 
report a higher stage of sexual maturation than the white 


- girls. The median age of entry to each stage linearly increased 
with chronological age for both the black and white girls; this 


supports the biologic plausibility of the method. | 
Additional potential confounding variables not consid- 
ered in this study were nutritional status and physical ac- 
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tivity and fitness of the girls. A confounding variable is a 
factor associated with both the dependent and indepen- 
dent variables under study. Undernutrition has been re- 
ported to be associated with the rate of maturation; how- 
ever, its association with blood pressure levelis unknown. 
There are data regarding diet composition and blood pres- 
sure level; however, the relationship of diet with sexual 
maturation is unknown. Reliable methods of recording di- 
ets during childhood and adolescence are still being de- 
veloped, so data are difficult to collect. Accurate methods 
of recording physical activity and fitness during childhood 
and adolescence are also still being developed. Perhaps 
the results of and methods developed for the Childhood 


' and Adolescence Trial of Cardiovascular Health, funded 


by the National Heart, Lung, and Blood Institute at four 
US field centers, will provide us with reliable and valid 
methods for assessing cardiovascular risk factors during 
childhood and adolescence. 

Because of the cross-sectional design of this study, it 
could not be determined whether a difference in the rate 
of puberty of the black girls compared with the white girls 
had an influence on the blood pressure level. A longitu- 


dinal design would be necessary to observe the rate of 


maturation. There are, however, no current longitudinal 
studies that observe rates of sexual maturation by race. 

Inherent metabolic differences in maturation between 
ethnic groups may account for the differences in mean 


_ blood pressure level. Perhaps the onset of sexual matu- 


ration at an earlier age in black girls produces a more strik- 


. ing blood pressure response than the onset of sexual mat- 


uration at a later age in white girls. However, remarkably 


little is known about the anthropometric and physiologic 


correlates of sex hormones and the possible effects of in- 
creased hormone production during adolescence on blood 
pressure for either black or white girls. In the United 
States, the prevalence of essential hypertension in adults 
is considerably higher among blacks than whites.” 

' Investigating the blood pressure levels of two groups of 
girls with a different distribution of sexual maturation 
stages led to the conclusion that the stage of sexual mat- 
uration should be taken into consideration at routine blood 
Pra measurements. Early maturers could be at'a 

igher risk of hypertension as adults. 
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Fasting Girls: The History 
of Anorexia Nervosa 


By Joan Jacobs Brumberg, 370 pp, with 
illus, $9.95, New York, NY, A Plume 
Book, New American Library, Division of 
Penguin Books USA, 1989. 


Students of anorexia nervosa and 
those responsible for treating patients 
with eating disorders continue to 
struggle with the question of the cause 
of this biopsychosocial condition. Per- 
haps out of frustration and the inher- 
ent management difficulties many 
physicians are quick to embrace the 
concept of a biologic vulnerability as 
the organic cause of the disorder. 
While not dismissing the importance 
of biologic determinants and the pos- 
sibility that anorexia nervosa may be a 
manifestation of an underlying hypo- 
thalamic defect, Brumberg builds a 


convincing case against this simplistic 


biomedical model. As physicians, we 
would very much welcome a break- 
through proving that the unusual eat- 
ing behaviors of patients with eating 
disorders are somehow the result ofan 
imbalance, deviance, orabnormality of 
biological processes. If such were the 
case, itmightbe prevented by a vaccine 
for those with a strong family history 
of eating disorders or treated with a 
specific hormone or chemical that 
quickly would alleviate the problem, 
much like that used for schizophrenia 
and bipolar and depressive disorders. 
Stressing the sociocultural influences 
on the development of anorexia ner- 
vosa, the author argues for a multifac- 
torial and asks why, if the cause is 
primarily organic, there is a predom- 
inance of the condition in middle and 
upper social class women, and why re- 
cently there has been an increase in the 
incidence of this and other eating dis- 
orders. Brumberg forced me to recon- 
sider my bias toward accepting the 
easy answer of biologic predisposition 
or vulnerability. 

In Western society, fasting and 
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purging have been an important part 
of Judeo-Christian religious prac- 
tices. In Fasting Girls the author traces 
the history of food refusal from the 
medieval period, when between 1200 
and 1500 the practice was considered 
to be a characteristic of medieval spir- 
ituality. A discussion of female 
saints, for whom fasting was basic to 
the model of female holiness, is pre- 
sented in an early chapter. The em- 
phasis, however, is on the “fasting 
girls” of the 19th and 20th centuries 
and the heated debate between phy- 
sicians on the one side and religious 
leaders and spiritualists on the other. 
Increasingly, scientifically minded 
physicians objected to the idea of a 
miraculously inspired loss of appetite 
(anorexia mirabilis). According to 
Brumberg, “Among certain seg- 
ments of the Victorian religious com- 
munity, fasting girls and the fiction of 
total food abstinence became a way of 
sustaining belief itself.” The 19th- 
century Victorian family, with its ri- 
gidity and possessiveness and its use 
of food as a reward and punishment, 
is identified as a major determinant of 
modern-day anorexia nervosa. In the 
case of anorexia mirabilis (“holy an- 
orexia”), the quest for purity through 
self-sacrifice and the belief that there 
are other forms of sustenance, such 
as prayer and the Christian Eucha- 
rist, provided the driving force for 
fasting. In making a case that the self- 
imposed starvation of the saints and 
of 19th- and 20th-century adolescent 
women took place under different 
conditions, the author underscores 
her belief that to a great extent cul- 
tural factors determine the manifes- 
tations of this illness. 

A fascinating chapter deals with the 
history of anorexia nervosa and its 
early introduction into the medical lit- 
erature. In 1694 Richard Morton, in 
Phthisologia; or, a Treatise on Consump- 
tions, described two cases of “nervous 
consumption” considered by many to 
be the first reported cases of anorexia 


nervosa. Brumberg challenged that as- 
sumption and introduced William 
stout Chipley (1810 to 1880), who pub- 
lished in the American Journal of Insanity 
the first American description of sito- 
mania, a “phase of insanity” character- 
ized by an “intense dread of food.” A 
discussion of institutionalized patients 
who rejezted food is interesting, but 
most delightful is the close look at Sir 
William Withey Gull (1816-1890) who, 
in 1868 at the annual meeting of the 
British Medical Association, first made 
reference to the condition. A most 
prestigious consultant and physician 
to Queer: Victoria and her family, he 
was held in high esteem. Neverthe- 
less, it wes a Paris neurologist, Charles 
Lasegue (1816-1883), who preempted 
Gull’s use of the term anorexia rather 
than apepsia (indigestion) and empha- 
sized the importance of psychological 
and family factors, whereas Gull’s ap- 
proach was much more simplistic. The 
detailed description of the cases of Sa- 
rah Jacob, the “Welsh Fasting Girl,” 
and Mollie Fancher, known as the 
“Brooklyn Enigma,” and the raging 
controversy involving the “feisty” 
leading neurologists of the day, includ- 
ing William Hammond and George 
Beard, ar-d eccentric believers (such as 
spiritualists), pious clergy, and physi- 
cians of “secondary status” are most 
informative and very fascinating. 

Brumberg has a nice writing style, 
which makes it difficult to put the book 
down. She has made an important 
contribution to the history of medicine 
and psychology. It should be required 
reading for serious students of eating 
disorders and all those who are actively 
involved in their diagnosis and treat- 
ment. 

GeorcE D. Comerct, MD 
Section of Adolescent/ 

Young Adult Medicine 
Department of Pediatrics 
University of Arizona 

College of Medicine 
Tucson, AZ 85724 
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Lipoprotein Profiles in Hypercholesterolemic Children 


Richard E. Garcia, MD, Douglas S. Moodie, MD 


è Atherosclerosis is a process that begins in early life. Cor- 
onary heart disease is the result of complex interactions 
among a variety of risk factors of which hypercholester- 
olemia is but one. During routine screening, 500 children 
were identified with total cholesterol levels above the 95th 
percentile of 5.2 mmol/L (200 mg/dL). Lipoprotein profiles 
were then performed to confirm and delineate their lipid 
abnormalities. A definable lipid disorder was present in 
85% of such children. Abnormal lipoprotein patterns in- 
cluded 292 children with type Ila, 99 with type llb, and 25 
with type IV BRRL An abnormally low high-density 
lipoprotein cholesterol level of less than 0.9 mmol/L (35 
mg/dL) was observed in 20 children. Only 5% of patients 
were identified as being hypercholesterolemic because they 
had high-density lipoprotein cholesterol levels above the 
95th percentile of 1.8 mmol/L (70 mg/dL). Thirty-two per- 
cent of children with totai cholesterol levels above 5.2 
mmol/L had a family member (sibling, parent, uncle, aunt, 
or grandparent) with a myocardial infarction prior to 55 
ears of age. Data from this study sup ort universal cho- 
esterol testing after 3 years of age and lipoprotein profiles 
for those with levels above 5.2 mmol/L. 
(AJDC. 1991;145:147—150) 


here is increasing evidence that routine cholesterol 

testing of children after 2 to 3 years of age is both ap- 
propriate and productive.** When a child is identified as 
having hypercholesterolemia, it is not uncommon to dis- 
cover a lipid disorder in other family members. Increasing 
numbers of pediatricians are performing cholesterol 
screening at early ages,* and they are more consistently 
advising patients and their families to avoid high-risk cor- 
onary life-style behaviors such as dietary excess, physical 
inactivity, and smoking. ; 

A recent cholesterol surveillance study” of 6500 children 
found nearly twice the expected number to have choles- 
terol levels above the Lipid Research Clinics’ 90th percen- 
tile of 4.8 mmol/L (185 mg/dL).° The present report con- 
cerns 500 children from the same study who had 
lipoprotein profiles performed because they had choles- 
terol levels above 5.2 mmol/L (200 mg/dL) detected by an 
earlier screening test. Recognizable types of lipoprotein 
abnormalities in this population of children and their li- 
poprotein profile data are presented. 
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PATIENTS AND METHODS 

The private pediatric practice in which this study was carried 
out consists of six pediatricians and a pediatric nurse practitioner 
and is located in Parma Heights, Ohio. The children studied were 
at least 3 years old, white, and residents of southwest Cleveland 
suburbs. During routine health care visits, nonfasting total cho- 
lesterol levels were observed to be above 5.2 mmol/L (200 mg/dL). 
The original cholesterol screening was carried out ona fingerstick 
blood specimen using a reflectance photometer (Reflotron, Boe- 
hringer Mannheim Diagnostics, Indianapolis, Ind). An arbitrary 
decision was made, for purposes of this report, to study pro- 
spectively 500 consecutive children on whom lipoprotein profiles 
were then performed. Ninety percent of the studied population 
had lipoprotein profiles performed within 1 month of the original 
cholesterol screening test. 

Lipoprotein samples were collected by venipuncture and an- 
alyzed with a Dupont Analyst instrument (Dupont Co, Wilm- 
ington, Del). Patients were scheduled for the procedure during 
early morning office hours after an overnight 12-hour fast. The 
instrument was calibrated daily according to manufacturer's rec- 
ommendations and control serum anols were used regularly 
to check for precision and accuracy. Twice weekly, two trained 
office nurses performed the venipunctures and ran the lipopro- 
tein profiles. The laboratory instrument is an automated micro- 
processor that photometrically measures the results of enzymatic 
cleavage of cholesterol ester and hydrolysis of triglycerides. Low- 
density lipoprotein (LDL) cholesterol was calculated using the 
standard formula’: LDL Cholesterol = Total Cholesterol — High- 
Density Lipoprotein Cholesterol (HDL) — Triglycerides/5. 

The normal distribution of plasma lipid levels in children 3 to 
19 years of age is shown in Table 1. The data are derived from 
the Lipid Research Clinics? and the Bogalusa Heart Study.” For 
purposes of this report, lipid levels above the 95th percentile an- 
d/or below the 5th percentile are defined as abnormal. 


RESULTS 

Five hundred children had lipoprotein profiles per- 
formed in the described pediatric office setting between 
August 1, 1986, and July 1, 1988. The mean age of the 
studied population was 8.1 years (range, 3to 21 years), and 
the male-female ratio was 1:1 (251:249). Table 2 contains 
the descriptive statistics for the entire group of patients. 

Figure 1 depicts the distribution of the 500 children ac- 
cording to important LDL cholesterol cutoff points as de- 
fined by the National Cholesterol Education Program for 
adults.*° Similar LDL cholesterol reference data and treat- 
ment recommendations for children are currently being 
considered by a panel of experts at the National Heart, 
Lung, and Blood Institute. Figures 2 through 5 are his- 
tograms showing the frequency distribution of LDL cho- 
lesterol, HDL cholesterol, and triglyceride levels for the 
500 children who had lipoprotein analyses. The mean 
LDL-HDL ratio for the group was 2.9 (range, 0.9 to 9.5) 
compared with a normal value of 1.6 in a population of 
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Table 1.—Expected Distribution of Serum Lipid Levels 
for Children 3 to 19 Years of Age* 





Distributian 
Serum SSS 0808080808089 
Lipid 5th 95th 
Levels Percentile Percentile Mean 








*All values are in millimoles per liter. TC indicates total cholesterol; 
LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipo- - 
protein cholesterol; and TG, triglycerides. 


Table 2.— Descriptive Statistics of 500 
Hypercholesterolemic Children Whose Lipoprotein 
Profiles Were Tested* 


Variable Mean + SD 
8.144 
3.7 . 5.7 (220.9)+0.8 (29.9) 
0.7 : 1.4 (54.4)+0.3 (12.7) 
2.1 À 3.9 (149.4)+0.8 (30.3) 
0.3 i 1.1 (94.4)+0.6 (50.1) 
LDL-HDL ratio 0.9 2.91 


*AI] lipid levels are in millimoles per liter. TC indicates total 
cholesterol; HDL, high-density lipoprotein; LDL, low-density lipopro- 
tein; and TG, triglycerides. 


Minimum Maximum 


8000 school-age children in Pogalusa Lan 

The frequency of recognizable abnormal lipoprotein 
patterns in these 500 patients based on the classification 
of hyperlipoproteinemia types described by Fredrickson 
et al’* was as follows. There were 292 patients (58%) clas- 
sified as type Ila with LDL levels higher than 3.4 mmol/L 
(130 mg/dL) and triglyceride levels higher than 1.3 mmol/L 
(110 mg/dL); 99 patients (20%) as type IIb with LDL levels 
higher than 3.4 mmol/L and triglyceride levels lower than 
1.3 mmol/L; 25 patients (5%) as type IV with LDL levels 
lower than 3.4 mmol/L and triglyceride levels higher than 
1.3 mmol/L; 20 (4%) as “low HDL” with HDL levels lower 
than 0.90 mmol/L (35 mg/dL), who were further divided 
into two groups of those with LDL levels higher than 3.4 
mmol/L (n=13) and those with levels lower than 3.4 
mmol/L (n=7). More information regarding lipid disor- 
ders in family members is required to make specific ge- 
notypic diagnoses. Familial hyperlipidemias may become 
evident as careful pedigrees are constructed for these chil- 
dren. 

ee (n = 116) of the children who orig- 
inally had total cholesterol levels above the 95th percentile 
of 5.2 mmol/L (200 mg/dL) had LDL cholesterol levels 
lower than the 95th percentile of 3.4 mmol/L (130 mg/dL) 
when they had lipoprotein profiles performed. Fifty-six of 
the children whose total cholesterol levels were greater 
than 5.2 mmol/L had LDL cholesterol levels below the 95th 
percentile because they had high HDL cholesterol and/or 
triglyceride levels. Similarly, 60 children had LDL choles- 
terol levels below the 95th percentile because their total 
cholesterol levels had fallen below 5.2 mmol/L (Fig 6). 
Only 15 patients (3%) who had lipoprotein profiles per- 
formed were found to have total cholesterol levels lower 
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LDL Cholesterol! 
(n=500) 


LDL >4.9 


LDL 4.1-4.9 
n=43 n=248 
(9%) (50%) 


LDL 3.4-4.1 LDL <3.4 
n=116 


(23%) 





Fig 1.— Distribution of 500 hypercholesterolemic children who un- 
derwent a lipid profile test, according to low-density lipoprotein 
(LDL) cholesterol levels. All values are in micromoles per liter. 


than the 75th percentile of 4.4 mmol/L (170 mg/dL). 


COMMENT 

Evidence is overwhelming that atherosclerosis begins 
early in life.’ Coronary artery disease results from com- 
plex interactions among various well-recognized risk fac- 
tors, of which hypercholesterolemia is but one. 16 Heredity 
(genetic disorders of lipoprotein metabolism) as well as 
environment (poor nutritional behaviors, sedentary life- 
alee and sinGkiiig) play important roles in the evolution 
of the disease process. Cholesterol surveillance in child- 
hood allows the pediatrician to identify some, but not all, 
genetic disorders of lipid metabolism in early life. Not un- 
commonly, an identified hypercholesterolemic child 
serves as the index case to uncover a familial lipid disorder. 
For purposes of this report. the term family member in- 
cludes siblings, parents, grandparents, aunts, and uncles. 

Excessive dietary saturated fat and cholesterol, familial 
hypercholesterclemia, familial combined hyperlipidemia, 
and polygenic hypercholesterolemia can all be responsible 
for the isolated high levels of LDL cholesterol characteristic 
of type Ila hyperlipidemia. Type IIb hyperlipidemia is 
present when both LDL cholesterol and triglyceride levels 
are elevated and familial combined hyperlipidemia is the 
usual cause. Elevation of the triglyceride level alone char- 
acterizes the type IV phenotype that can be caused by fa- 
milial hypertriglyceridemia, familial combined hyperlip- 
idemia, or the nonfasting state. More complete family 
history and lipoprotein proïle data are gra ually being 
gathered from family members of these hypercholester- 
olemic children, and will enable genotypic classification, 
genetic counseling, and more specific treatment. 
. Accuracy and consistency of blood lipid measurements 
in the office setting have been issues of concern. There 
was remarkable agreement between cholesterol levels 
fromone period to anotherin this group of patients despite 
using two different instruments to perform the test. Only 
3% (n=15) of the population identified by routine screen- 
ing had a normal okie level (<75th percentile) at the 
time of subsequent lipoprotein analysis, and 93% had lev- 
els above the 90th percentile of 4.8 mmol/L (185 mg/dL). 
Similarly, 77% cf children who were determined to be hy- 
percholesterolemic by routine screening had LDL choles- 
terol levels above the 95th percentile, and only 2.5% had 
levels below the mean of 2.6 mmol/L (100 mg/dL). With 
careful attention to quality control, the instruments used 
for office lipid measurements have been shown to be 97% 
accurate.! On the basis of office lipoprotein analyses 
alone, it is important to not2 that no treatment was pro- 
vided for these children oth2r than advice regarding diet 


and risk factor avoidance. Patients with more severe or - 


complex hyperlipidemia and those for whom drug ther- 
apy became a consideration were candidates for referral 
to pediatric lipid clinics for evaluation and treatment. Chil- 
dren with LDL cholesterol Jevels above 4.1 mmol/L (160 
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Fig 2.— Distribution of 500 patients according to low-density lipopro- 
tein (LDL) cholestero! levels. Arrow indicates 95th percentile forage. 
All values are in micromoles per liter. 
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Fig 3.—Distribution of 500 patients according to total cholesterol 
levels. Arrow indicates 95th percentile for age. All values are in mi- 
cromoles per liter. 


mg/dL) despite appropriate dietary changes, especially 
with a family history of premature coronary heart disease, 
were considered for referral. 

An elevated HDL cholesterol level is antiatherogenic, 
and a low level is an independent risk factor for coronary 
artery disease. ’? High-density lipoprotein cholesterol lev- 
els are not predictive of adult levels, however, until pu- 
berty, according to the Bogalusa Heart Study.”° Fifty-three 
(10.6%) of the 500 patients studied were found to have 
HDL cholesterol levels above the 95th percentile of 1.8 
mmol/L (70 mg/dL). Thirty-seven families could be con- 
tacted for questioning, and 11 (30%) reported a family 
member who had a myocardial infarction prior to 55 years 
of age. An abnormally low HDL cholesterol level of less 
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Fig 4.— Distribution of 500 patients according to high-density li- 
poprotein (HDL) cholesterol levels. Arrow indicates mean HDL cho- 
lesterol level. All values are in micromoles per liter. 
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Fig 5.—Distribution of 500 patients according to triglyceride levels. 
Arrow indicates 95th percentile for age. All values are in micromoles 
per liter. 


than 0.9 mmol/L (35 mg/dL) was observed in 20 children 
(4%), and seven of the 15 families contacted similarly re- 

orted a family member with premature myocardial in- 
arction. The mean LDL cholesterol levels in these two 
groups of patients were 3.4 mmol/L (132 mg/dL) and 4.0 
mmol/L (153 mg/dL), respectively, both well above the 
95th percentile. High-density lipoprotein cholesterol lev- 
els in the studied population do not appear to be as im- 
portant a predictor of coronary artery disease in their fam- 
ilies as do LDL cholesterol levels. Children can have total 
cholesterol levels above the 95th percentile because their 
HDL cholesterol levels are very high. They are protected 
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TC<5.2 
. 4,8-5.1 
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TC>5.2 (n=56) 
HDL>1.44TG>1.3 (n=47) 

1.4-1.8 (n=24) 
TG>1.3 Alone (n=9) 





Fig 6.— Distribution of causative factors to explain why-116 originally 
hypercholesterolemic children had low-density lipoprotein (LDL) 
cholesterol levels below the 95th percentile on lipid profile testing. 
TC indicates total cholesterol; HDL, high-density lipoprotein; and 
TG, triglycerides. All values are in micromoles per liter. ` 


and at reduced risk for future coronary artery disease. 
Only 5% (n= 23) of the children who had lipoprotein pro- 


files performed were originally identified as having hy-. 


percholesterolemia solely as a result of an elevated HDL 
cholesterol level. . 

Fifty percent of children. found to have LDL cholesterol 
levels above the 95th percentile of 3.4 mmol/L (130 mg/dL) 
had no known family history of premature coronary heart 
disease or hypertholesterclemia Of the 500 families of the 
children who had lipoprotein profiles: performed, 374 
could be reached for questioning and 123 (32%) reported 
having a family member who had a myocardial infarction 
prior to 55 years of age. The incidence of premature cor- 
onary heart disease in families of the children studied re- 
mained fairly constant regardless of the magnitude of their 
elevated LDL cholesterol levels. The Framingham Heart 
_ Study” predicts an approximate 15% incidence of prema- 


ture coronary heart disease in families of children who are 


not hypercholesterolemic. a 
The results of this study indicate that 85% of children 


identified with nonfasting total cholesterol levels higher | 
` than 5.2 mmol/L (200 mg/dL) by universal screening will : 


havea definable phenotypic lipid disorder whena lipopro- 
<; tein profile is performed. Thirty-two percent of such chil- 
dren can be expected to have a family member with a my- 
ocardial infarction prior to 55 years of age. Screening for 
' elevated cholesterol levels leads to discussion of weight 
control, regular exercise, smoking avoidance, blood pres- 
sure monitoring, and reduction of dietary salt, cholesterol, 
and saturated fat. Advice and example regarding prudent 
life-style choices, early dietary intervention, and, in anap- 
propriate few, pharmacotherapy surely will reduce the in- 
cidence of coronary heart disease in years to come. 
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Outpatient Assessment of Infants With Bronchiolitis 


Kathy N. Shaw, MD, MS; Louis M. Bell, MD; Nancy H. Sherman, MD 


è Two hundred thirteen infants younger than 13 months 
with bronchiolitis were prospectively followed up to iden- 
tify the historical, physical, and laboratory clues at initial 
emergency department evaluation that would help to pre- 
dict disease severity. Based on their total course of illness, 
the patients were classified as having mild (139 patients) or 
severe (74 patients) disease, and the initial emergency de- 
partment evaluation findings of these two groups were com- 
pared. Six independent clinical and laboratory findings 
were identified that were strongly associated with more se- 
vere illness: (1) “ill” or “toxic” general appearance; (2) ox- 


` ygen saturation less than 95%, as determined by pulse oxi- 


metry; (3) gestational age, younger than 34 weeks; (4) 
respiratory rate, 70/min or greater; (5) atelectasis ona chest 
roentgenogram; and (6) age, younger than 3 months. The 
infant’s oxygen saturation as determined by pulse oximetry 
was the single best objective predictor of more severe dis- 
ease. 

(AJDC. 1991;145:151-155) 


Physicians are often faced with evaluating infants with 

bronchiolitis and deciding which infants have more se- 
vere disease that may require hospitalization. Respiratory 
syncytial virus (RSV) is probably the most important res- 
piratory pathogen among young children and may cause 
serious morbidity and mortality. Approximately 50% of 
infants will acquire RSV infection during the first epidemic 
that they experience, and approximately 13 infants per 
1000 require hospitalization in lower income pop- 
ulations.®? Of particular concern is that hypoxemia is of- 
ten present and may not correlate with the clinical im- 
pression of the severity of the disease.*° In addition, the 
risk factors for morbidity have been identified only among 


infants who have been already hospitalized and who rep- | 


resent the “tip of the iceberg” of this disease.” The 
purpose of our study was to are! at the initial out- 
patient evaluation those historical, physical, and labora- 


‘tory clues that may predict more severe disease. 
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- PATIENTS AND METHODS 

All children who presented to The Children’s Hospital of Phil- 
adelphia (Pa) Emergency Department during the 1987 epidemic 
season for RSV bronchiolitis January through April) and who 
were (1) younger than 13 months, (2) had signs of lower airway 
disease such as tachypnea, rales, or wheezing, and (3) had a his- 
tory of a preceding upper respiratory tract infection were eligible 
for the study. Following routine emergency department evalu- 
ation and treatment by the resident physician and senior-level 
supervising physician, a disposition was made. 

At this point, the infant’s condition was reassessed by the 
emergency department attending staff who were present 24 
hours per day, and study data were obtained. The severity of 
respiratory distress was assessed by using the Clinical Asthma 
score. General appearance was judged as “well appearing,” 
“ill—not toxic,” or “toxic” and also was quantified by using the 
Yale Observation Scale (YOS).” The infant’s oxygen saturation 
in room air, both while the infant was quiet and while he or she 
was sucking onabottle, was RRE by using pulse oximetry. 
The oxygen saturation was read when the pulse oximeter (Nellcor 
Inc, Hayward, Calif) correctly reflected the infant’s heart rate. 
Measurement of oxygen saturation was not part of the infant’s 


routine evaluation. 


Laboratory evaluation included anteroposterior and lateral 
chest roentgenograms that were subsequently read by a staff ra- 
diologist (N.H.S.) who was blinded to the clinical presentation 
of the patient. Nasopharyngeal aspirates were sent to the lab- 
oratory for viral isolation in tissue culture and for testing with a 
rapid immunoassay, RSV e e-linked immunosorbent as- 
say“ (Abbott Laboratories, North Chicago, Ill), that detects the 
presence of RSV in respiratory secretions. 

Infants enrolled in the study were scheduled for reevaluation 
by the primary investigators (K.N.S. and L.M.B.) 24 to 72 hours 
after the emergency department visit, and additional follow-up 
visits or telephone calls were made until the patient was judged 
to be clinically “well.” After resolution of the symptoms, the en- 
rolled infants were divided into “mild disease” or “severe dis- 
ease” groups. Infants were judged to-have had mild disease if 
they remained alert and active and were well hydrated while they 
were taking fluids orally throughout theirillness. The initial emer- 
gency department evaluation findings of these two groups of 
infants were compared to establish which historical, physical ex- 
amination, and laboratory clues were associated with severity of 
disease. 

Only study information with an 80% or pala response or 
completion rate was included in the data analysis. The x^, Mann- 
Whitney U, or t test was used to determine which individual 
components of the initial emergency department evaluation were 
associated with severity of disease, and the relative risk (RR) of 
having severe disease was calculated for each of these findings. 
Discriminant analysis was then used to determine a model of 
clinical and ey findings that would best predict illness 
severity. An a priori level of statistical significance was chosen 
at .05. The study protocol was approved by the hospital’s Human 
Subjects Committee. 
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Table 1.— Historical Information Associated With 
Severity of Disease* 


% 
e—a 
Severe Mild 95% 
Total Disease Disease Confidence 
(N=213)(n=74)(n=139) RR Intervals 


History of cyanosis 


or apnea It 2.76 2.02-3.77 


Gestational age, wk 
<34 13ł 


<37 15t 
Age, <3 mo 16ł 


Decreased PO 
intake 58+ 


Perinatal 
complications 34+ 


2.55 1.86-3.50 
2.31 1.63-3.27 
1.93 1.36-2.74 


1.82 1.15-2.90 


1.70 1.18-2.46 


URI symptoms, 


=3d 43§ 1.48 1.02-2.16 





*RR indicates relative risk; PO, oral (by mouth); and URI, upper 
respiratory tract infection. 

tP<.001. 

#P<.01. 

§P<.05. 


RESULTS 
Study Population and Outcome 

Of the 228 study infants with bronchiolitis who were 
evaluated in our emergency department, 213 had ade- 
quate follow-up to judge eventual outcome and severity 
ofillness. Of the 148 patients (65%) who were initially dis- 
charged from the emergency department, 89 returned for 
follow-up appointments. The parents of an additional 44 
patients were reached by telephone and were not re- 
quested to return because they reported improvement 
with normal oral feeding and activity. Ninety patients 
were admitted at some point during their illness (80 di- 
rectly and 10 at follow-up visits). 

Based on their total course of illness, the patients were 
classified into two groups: (1) 139 patients with mild dis- 
ease (16 who were judged to be hospitalized inappropri- 
ately based on results of follow-up evaluations, and 123 
who were discharged from the emergency department 
with resolution of their illness), and (2) 74 patients with 
more severe disease (64 who were hospitslized initially 
and 10 who were hospitalized at follow-up). Of these 74 
patients with more severe disease, 59 (80%) received ox- 
ygen therapy, 13 (18%) were admitted to the intensive care 
unit, and eight (11%) underwent mechanical ventilation. 


Historical Information 

The average+SD age of the babies in the study was 
5.6+3.1 months. Most of the patients were black (86%) and 
male (62%). This was a largely lower socioeconomic group, 
with 79% either having no medical insurance or receiving 
medical assistance. 

Historical factors associated with more severe disease 
and their RRs are presented in Table 1. The sex of the in- 
fant, a history of exposure to a smoker in the family (66%), 
whether the baby had been breast-fed (14%), a history 
(37%) or family history (71%) of wheezing, and the pa- 
rental report of the duration of wheezing (median, 4 days) 
were not associated with disease severity. 
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Table 2.— Physical Examination: Findings and 
Observations Associated With Severity of Disease* 






% 
—_ vO’ 
Severe Mild 95% 
Total Disease Disease Confidence 
(N=213) (n=74) (n=139) RR Intervals 


















General 









appearance— 

“ill” or “toxic” 4] 76 24} 4.56 2.71-7.69 
Yale Observation 

Scale score, 

>10 24 52 12t 3.30 2.24-4.85 
Accessory 

muscle use 46 72 33+ 3.01 1.94-4.66 
Clinical Asthma 

Score, =2 50 73 38t 2.68 1.71-4.21 
Respiratory rate, 

per minute 

=>70 14 29 5t 2.60 1.90-3.57 













=60 37 54 28t 2.01 1.39-2.90 
24 40 16t 2.09 1.44-3.02 





Rales 





*RR indicates relative risk. 
+P<.001. 


Physical Examination Findings 

Most infants were described as “well appearing” on 
physical examir.ation and were afebrile (68%, <38°°C). 
Eighty-six percent had a YOS score less than 10 (scale, 6 
through 30), and 50% scored less than 2 on the Clinical 
Asthma Score (scale, 0 through 10). 

Physical examination findings associated with disease 
severity and their RRs are given in Table 2. The presence 
(86%) or degree of wheezing on auscultation, the infant's 
temperature, the presence of a cough (91%) or nasal dis- 
charges (82%), and subjective response to epinephrine hy- 
drochloride. 


Laboratory Evaluation 

The RSV enzyme-linked immunosorbent assay test and 
viral-culturing techniques were able to identify a viral 
pathogen or chlamydia in approximately half of patients 
(48%). Respiratory syncytial virus constituted 42%, and 
parainfluenza (type III), enterovirus, and chlamydia con- 
stituted 2% each. 

Infants with more severe disease had lower oxygen sat- 
urations as determined by pulse oximetry. Clinical judg- 
ment ofa baby’s color, whichis used in the YOS, correlated 
with oxygen saturations below 95% in only 45% of the 
cases. Chest roentgenograms of the babies with more se- 
vere illness were more likely to show atelectasis and hy- 
peraeration, but not peribronchial thickening. Respiratory 
syncytial virus was also subsequently identified more of- 
ten in patients with more severe disease (Table 3). 


Multiple-Factor Analysis 

Discriminant analysis identified six clinical and labora- 
tory findings that were independently and strongly as- 
sociated with more severe disease: (1) general appearance 
of the infant, (2) oxygen saturation as determined by pulse 
oximetry, (3) gestational age, (4) respiratory rate, (5) pres- 
ence of atelectasis on a chest roentgenogram, and (6) cur- 
rent age (r= .67, R*=.45, F=21.5 [6, 158]). The combina- 
tion of these six variables maintained good specificity 
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Table 3.—Laboratory Findings Associated With Severity 
of IlIness* 


% 
a. anaes 
Severe Mild 95% 
Total Disease Disease Confidence 
(N= 213)(n=74)(n=139) RR Intervals 


















Pulse oximetry — 
while quiet 
Oxygen 
saturation, 
<97% 25 54 11t 


Oxygen 
saturation, 
<95% 12 32 2t 


Pulse oximetry — 
while sucking 
Oxygen 
saturation, 
<97% 32 71 14+ 


Oxygen 
saturation, 
<95% 18 58 Ot 


3.44 2.38-4.98 















3.28 2.42-4.43 


5.19 2.71-9.97 


6.31+3.83-10.39+ 











Chest 
roentgeno- 
grams 

Atelectasis 9 21 2t 


Hyper- 
aeration 


2.70 1.97-3.70 
1.58 1.03-2.42 

















Viral isolation 


RSV 42 52 35§ 1.53 1.06-2.20 





*RR indicates relative risk; RSV, respiratory syncytial virus. 
tP<.001. 

+Estimated. 

§P<.05. 


“, 
> 


(91%) with higher sensitivity (76%) when compared with 
any individual factor (Table 4). The predictive values, pos- 
itive and negative, were 81% and 88%, respectively. When 
only those infants with documented RSV infection were 
included, this group of findings was still good (r=.68, 
R?=.46, F=8.43 [6, 59]) with a sensitivity and specificity 
of 86% and 91%, respectively, and predictive values (pos- 
itive and negative, respectively) of 86% and 91%. 

In an attempt to utilize only clinical observations during 
outpatient evaluation, as would occur in office practice, 
pulse oximetry and roentgenograms were removed from 
the regression equation and replaced with the “color” ob- 
servation item on the YOS, which was strongly correlated 
(r=.66) with pulse oximetry results, but not as sensitive 
in discriminating low oxygen saturations. No individual 
clinical finding correlated well with atelectasis on a chest 
roentgenogram. This model (r=.64, R*=.41, F=23.7 [5, 
172]) was less sensitive in discerning severity of illness 
(65%), but maintained specificity (90%). Predictive values, 
positive and negative, were 74% and 85%, respectively. 


Clinical Judgment at Initial Evaluation 

Overall, clinical judgment, as reflected by the decision 
to admit babies to the hospital, was good in our emergency 
department, which has attending physician supervision at 
all times. However, too much importance may have been 
attributed to a history of prematurity in the presence of a 
benign evaluation, as the 16 infants who were hospitalized 
but had mild disease were more likely to have hada history 
of prematurity (42% vs 17%; P<.04). Otherwise, the initial 
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Table 4.—Model of Six Independent Factors Associated 
With Severity of Illness: Sensitivity, 
Specificity, and Predictive Value 


Predictive Value 


rr 
Sensitivity Specificity Positive Negative 
General appearance 
“ill” or “toxic” 
Pulse oximetry — 
while quiet 
<97% 
<95% 


Gestational age, 
<34 wk 


Respiratory rate, 
=70/min 


Chest 
roentgenogram 
with/without 
atelectasis 


Age, <3 mo 


Six-variable 
model 


outpatient assessment of this group was indistinguishable 
from those infants with mild disease who were never hos- 
pitalized. A review of their hospital course found that 
none of these infants received oxygen, had apnea or 
bradycardia, or were observed for more than 48 hours. 

The 10 babies who were initially thought to have mild 
disease at their initial emergency department assessment, 
but subsequently experienced more severe disease, were 
early in their course of illness as determined by the du- 
ration of their upper respiratory tract infection symptoms 
(3.8 vs 6.3 days; P<.04). They were also subsequently 
found to have RSV bronchiolitis as determined by enzyme- 
linked immuosorbent assay or culture (70% vs 34%; P<.04) 
compared with other infants who had mild illness and 
never required hospitalization. 


COMMENT 

This prospective study identifies several important com- 
ponents of the initial outpatient evaluation that can be 
used to assess severity of disease in babies with bronchi- 
olitis. These results are contrary to findings of the retro- 
spective study by McMillan et al,” which stated that clin- 
ical parameters are ineffective in establishing the severity 
of disease in infants with bronchiolitis. 

Our investigation suggests that the infant’s gestational 
age at birth, more than the chronologic age, is the historical 
factor most strongly associated with illness severity. Al- 
though infants born prematurely may have a higher in- 
cidence of perinatal complications such as bronchopulmo- 
nary dysplasia and congenital lung or cardiac 
abnormalities, and, therefore, more severe bronchio- 
litis,” 16172 gestational age at birth overshadowed the pa- 
rental history of perinatal complications in predicting ie 
ease severity at initial outpatient assessment. Young 
postnatal age, although less important, also increased the 
infant’s RR of having more severe bronchiolitis in our 
study and has been associated with increased risk of 
apnea,'3 hypoxemia,” and respiratory failure’*’’ 
among infants hospitalized for RSV. Other historical and 
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demographic factors that have been reported to increase 
the infant’s likelihood of acquiring RSV or parainfluenza 
bronchiolitis, such as crowding or presence of older sib- 
lings,” cigarette smoking in the household,” a family 
history of allergies or asthma,” 118 a medical history of 
wheezing, !® male sex of the child,** and lack of breast- 
feeding, "’*" were not associated with disease severity in 
our study. 

On physical examination, the simple clinical description 
of the infant’s general appearance (“well appearing,” 
“il— not toxic,” or “toxic”) by an attending physician was 
better at predicting illness severity in this group of patients 
than the Clinical Asthma Score,“ which was designed to 
evaluate persons with asthma, or the YOS,” which was 
initially designed to assess serious illness in febrile babies. 
Tachypnea, but not the presence or degree of wheezing, 
was ates found to be a helpful measure in assessing the 
degree of illness. Although McMillan et al!” did not find 
that the degree of tachypnea at the time of hospital ad- 
mission was associated with a prolonged hospital stay, the 
study was retrospective and included patients who had 
endotracheal tubes at the time of evaluation. 

Lobar or streaky atelectasis on a chest roentgenogram 
was highly associated with more severe disease. Wildin et 
al’® noted a significant correlation between lobar atelecta- 
sis and severity of illness in children hospitalized with 
RSV, parainfluenza, influenza, and adenovirus infections. 
In addition, Outwater and Crone"* noted that atelectasis 
or pneumonia was present on chest roentgenograms in all 
15 of their study infants who had respiratory failure that 
required intubation. Although a chest roentgenogram 
may not be necessary in all outpatients with bronchiolitis, 
roentgenographic information can be a useful adjunct to 
clinical decision making and diagnosis. 

We found the infant's oxygen saturation, as determined 
by pulse oximetry, to be the single best predictor of illness 
severity. Low oxygen saturation is often not clinically T 
parent. In one study, pulse oximetry that was done shortly 
after admission to the hospital on babies with RSV bron- 
chiolitis found a mean oxygen saturation of 87%, with little 
correlation between clinical assessments of degree of 
hypoxia.’® Pulse oximeters give rapid, continuous, non- 
invasive, and valid measurements of oxygen 
saturation.*” Their rapid response time was able to de- 
tect changes in saturation that occurred when the infant 
was feeding. 

A broad definition of mild and severe disease was used 
in classifying severity of illness in our study. Strict ob- 
jective criteria (such as respiratory rate or pulse oximetry 
results) were not chosen to avoid preselecting for the pa- 
rameters that we wished to evaluate at initial outpatient 
assessment. Without strict criteria, children with more 
moderate disease may have been included into either cat- 
egory. However, these infants would tend to bias the find- 
ings by making it more difficult (not less difficult) to dis- 
tinguish differences between the two groups. 
Additionally, since severity of illness was based on even- 
tual outcome during the course of illness, rather than a 
hospital admission decision, no infant who was initially 
discharged and experienced more severe disease was 
missed, and those infants with very mild disease who 
were admitted were identified. 

We studied all infants with bronchiolitis and not just 
those with proved RSV infections, because at first eval- 
uation, the viral cause is not often known. For this reason, 
and because no patients who bypassed the emergency de- 
partment and were directly admitted were included, the 
severity of illness may have been lower than in other stud- 
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ies that have reported higher incidences of apnea’! and 
longer lengths of hospitalization. 11617 However, the per- 
centage of our hospitalized patients who required inten- 
sive care and mechanical ventilation was similar to that 
reported by other studies.”1°. 16 

In summary, we were able to identify a group of six 
clinical and laboratory findings at initial outpatient eval- 
uation that may aid in identitying infants with bronchi- 
olitis who are at risk for havir.g or experiencing more se- 
vere disease: (1) “ill or toxic” general appearance; (2) 
oxygen saturation less than 95% by pulse oximetry; (3) 
gestational age, younger than 34 weeks; (4) respiratory 
rate, 70/min or greater; (5) atelectasis on chest roentgen- 
ograms, and (6) postnatal age, younger than3 months. We 
would nighiy recommend that emergency department 
evaluation of infants with bronchiolitis include pulse oxi- 
metry, as this simple and noninvasive testis the single best 
predictor of illness severity. 
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Increased Transient Tachypnea of the Newborn 
in Infants of Asthmatic Mothers 


Michael Schatz, MD; Robert S. Zeiger, MD, PhD; Clement P. Hoffman, MD; Brian S. Saunders, MD; 
Kathleen M. Harden, RN; Alan B. Forsythe, PhD 


@ Objective: To compare the incidence of transient tach- 
ypnea of the newborn (TTN) in infants of asthmatic vs 
nonasthmatic mothers. 
Research Design: Case-control analysis. 
Setting: Group model health maintenance organization. 
Patients: A volunteer sample of 294 pregnant asthmatic 
women and 294 pregnant nonasthmatic women with nor- 
mal pulmonary function test results, matched on the basis 
of age and smoking status. All subjects entered the stud 
before their third trimester of pregnancy. Subjects with 
multiple gestations and abortions (<20 weeks’ gestation) 
were excluded. 
Intervention: Asthma was treated in the allergy department. 
Routine obstetric, neonatal, and pediatric care was pro- 
vided to all patients by staff physicians. 
Measurements/Results: Transient tachypnea occurred in 11 
infants (3.7%) of asthmatic women and in one control infant 
(0.3%). There were no significant differences between asth- 
matic and matched control subjects in previously defined 
TTN risk factors, such as the occurrence of longer labors, 
failure to progress, cesarean sections, premature births, 
male sex, Apgar scores of less than 7 at 1 minute, or birth 
weight greater than 4 kg. Although infants of asthmatic 
mothers were more likely to exhibit wheezing by age 15 
months compared with control infants (12.0% vs 3.2%), 
none of the infants with TTN manifested wheezing by age 
15 months. No relationships could be identified in the asth- 
matic cohort between the occurrence of TTN and asthma 
severity or medication use (during the pregnancy in general 
or during labor and delivery in particular). 
Conclusion: Although the mechanism is uncertain, mater- 
nal asthma appears to increase the risk of infant TIN. 
(AJDC. 1991;145:156—-158) 


ransient tachypnea of the newborn (TTN) was first de- 

scribed in 1966" and is a common cause of respirato 
distress in the newborn.’ It is typically associated with 
radiologic characteristics of so-called wet lung disease,” 
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but its exact etiology and pathogenesis remain obscure. 
Although TTN is usually benign and self-limited,! recent 
reports emphasize that_affected infants may experience 
substantial morbidity,*’ including profound hypoxemia, 
and may need mechanical ventilation. In an attempt to 
further understand this condi-ion, recent studies have at- 
tempted toidentify maternal, obstetric, and neonatal char- 
acteristics associated with TTN.” We suggest that ma- 
ternal asthma should be addec to the list of conditions that 
increase the risk of TIN. 


SUBJECTS AND METHODS 
Subjects 

Subjects for this study were participants in the Kaiser- 
Permanente Prospective Study cf Asthma During Pregnancy, 
conducted at Kaiser-Permanente Medical Center, San Diego, Ca- 
lif, the design of which has been previously described.”?° Briefly, 
all asthmatic patients registering for prenatal care before their 
third trimester were recruited and matched with nonasthmatic 
(control) subjects according to age and smoking status. Asthma 
was defined as a history of chest wheezing, chest tightness, or 
chest cough that could be precipitated by infection, exercise, an- 
d/or allergens and could be relieved either spontaneously or by 
bronchodilator medication. The medical history was substanti- 
ated by demonstration of reversible airway obstruction (as pre- 
viously defined*’) cn pulmonary function tests or by documen- 
tation of auscultatory wheezing during tidal breathing. All 
subjects completed pulmonary function tests at 7 months’ ges- 
tation and/or after birth. Control subjects with abnormal pulmo- 
nary function test results were excluded from the study. The 
study was approved by the Kaiser-Permanente Institutional Re- 
view Board, and informed consent was obtained from all sub- 
jects. 
Asthma was trea‘ed by an allergist (M.S.) who attempted to 
prevent acute asthmatic episodes and asthma symptoms that in- 
terfered with sleep or normal activity. Data were evaluated from 
singleton pregnancies ending in birth between June 1978 and 
December 1984. Subjects undergoing abortions (<20 weeks’ ges- 
tation) were excluded. Asthmatic patients (n = 66) for whom suit- 
able controls were not available were not included in the analysis. 
The final cohort included 294 asthmatic subjects and 294 matched 
controls. Fifteen-mcnth follow-up data were available for 217 in- 
fants of asthmatic mothers and for 218 control infants. 


Measurement of Variables 
Perinatal outcome data were extracted from the standard ob- 
stetric and nursery medical records and 15-month infant data 
were taken from the pediatric medical records by a research nurse 
(K.IM.H.) who did not know at the -ime of data collection to which 
group (asthma vs control) the subject ang es The diagnosis 
of TTN was made ky the attending neonatologist based on the 
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A Comparison of the Prevalences of Transient 
Tachypnea of the Newborn (TTN) and Other Relevant 
Perinatal Variables in the Pregnancies/Infants of 

Asthmatic Patients vs Matched Control Subjects 






Incidence, % 
mM 
Asthmatic Group Control Group 


Parameter (N=294) (N.= 294) 




















TTN 





Maternal age >35 y 2.0 2.0 
Maternal smoking 5.4 5.4 
Multiparas 58.5t 34.4 
Longer labor 50.9 49.1 
Failure to progress 1.4 2.0 
Cesarean section 20.1 19.0 
Premature birth 

(<37 weeks’ gestation) 5.8 3.4 
Male sex 50.7 54.1 
Apgar score <7 at 1 min 9.4 8.7 
Birth weight >4 kg 8.5 12.9 
Infant respiratory distress 


syndrome 1.0 0.7 


*P = 003. Remains significant at the 5% level when the type 1 error 
is adjusted for multiple comparisons using Bonferroni’s significance 
level. 

+P<,001. Remains significant at the 5% level when the type 1 error 
is adjusted for multiple comparisons using Bonferroni's significance 
level. 


following criteria: (1) onset of tachypnea (respiratory rate >60 
breaths per minute) within 6 hours after birth; (2) persistence of 
tachypnea for at least 12 hours; (3) chest roentgenographic ab- 
normalities consistent with TTN (ie, mild cardiomegaly, in- 
creased perihilar markings, perivascular cuffing, fluidin the lung 
fissures, and hyperinflation); and (4) exclusion of infant respi- 
ratory distress syndrome, meconium aspiration, air leak, con- 
al pulmonary abnormalities, and significant congenital 

eart disease. A wheezing episode in the first 15 months of life 
was defined as wheezing on chest auscultation documented in 
the pediatric records on at least one occasion. 

The following perinatal variables were also evaluated: mater- 
nalage greater than 35 years (at entry to study), maternal smoking 
(>10 cigarettes per day for at least 1 month of pregnancy), parity 
(primipara vs multipara), labor longer than the median from this 
series (excluding births by cesarean section, with the median for 
primiparas and multiparas calculated separately), failure to 
progress, cesarean section, premature birth (<37 weeks’ gesta- 
tion), male sex, Apgar score of less than 7 at 1 minute, birth weight 
greater than 4 kg, and infant respiratory distress syndrome. In 
addition, the following asthma severity and gestational medi- 
cation variables were assessed: overall severity (medication re- 
quirements), emergency treatment requirements, mean gesta- 
tional forced expiratory volume in 1 second, and medication use 
any time during the pregnancy or specifically during labor and 
delivery (eg, inhaled bronchodilators, theophylline, or corticos- 
teroids). 


Statistical Methods 

For all analyses, two-tailed statistical significance was set at the 
5% level. In the case-control analyses, the prevalences of the per- 
inatal variables were compared between asthmatic patients and 
matched controls by x? analysis when the minimum expected 
value was greater than or equal to 5 and by Fisher’s Exact Test 
otherwise. 

In the asthmatic cohort, the relationship of the occurrence of 
TIN to the maternal asthma severity and medication variables 
described above were evaluated by x? analysis for linear trend.” 
This type of analysis identifies linear relationships between an 
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increasing prevalence of TTN and an increasing intensity of the 
asthma severity and medication variables. The relationship of the 
occurrence of TIN to maternal asthma medication use during 
labor and delivery was evaluated in the asthmatic cohort by Fish- 
er's Exact Test. 


RESULTS 

The prevalences of TTN and other potentially relevant 
perinatal variables in asthmatic vs matched control sub- 
jects are shown in the Table 1. Transient tachypnea of the 
newborn occurred in 11 (3.7%) of 217 asthmatic subjects, 
but in only one (0.3%) of 294 control infants (P = .003). 
Multiparity was also significantly more common in asth- 
matic vs control subjects. However, when primiparas and 
multiparas were considered separately, the prevalence of 
TIN in the infants of asthmatic primiparas (5.0%) was sig- 
nificantly greater (P = .003) than the prevalence in control 
primiparas (no instances of TTN), and the prevalence in 
asthmatic multiparas (2.9%) was higher than that in con- 
trol multiparas (1.0%), although this difference did not 
reach statistical significance. 

Two of the infants with TIN were premature. However, 
the lung profile of one of them (lecithin-sphingomyelin 
ratio >5, phosphatidylglycerol present) was not consis- 
tent with surfactant deficient respiratory distress syn- 
drome. Although a lung profile of the second infant was 
not available, the clinical course and oxygen requirements 
were consistent with TTN rather than infant respiratory 
distress syndrome. 

Infants of asthmatic mothers were much more likely to 
experience a wheezing episode by age 15 months (12.0%) 
than were infants of control mothers (3.2%) (P<.001). 
However, none of the infants with TTN manifested 
wheezing by age 15 months. There were no significant 
relationships between any of the asthma severity or med- 
ication variables and the occurrence of TTN in asthmatic 
mothers (data not shown). 


COMMENT 

The Kaiser-Permanente Prospective Study of Asthma 
During Pregnancy was designed to evaluate obstetric and 
infant outcomes in prospectively treated asthmatic sub- 
jects compared with matched, simultaneously followed 
nonasthmatic controls. Although there was no significant 
increase in the occurrence of respiratory distress syn- 
drome in the infants of asthmatic vs control subjects, a 
significant increase in the incidence of TTN was observed 
in infants of asthmatic mothers (Table). Although four 
prior studies have compared outcomes in the infants of 
asthmatic vs control mothers,’*’” none of these reports 
mentioned TTN. 

Since the exact etiology of TTN is unclear and because 
TTN can be a cause of substantial neonatal morbidity,*” 
recent studies have attempted to identify maternal, ob- 
stetric, and neonatal characteristics that may be associated 
with TIN. Gross et al” compared 55 pregnancies in which 
the neonate developed TIN with 355 pregnancies in which 
infant respiratory distress did not occur. Of 14 parameters 
evaluated, negative amniotic fluid phosphatidylglycerol 
levels, premature delivery, and an Apgar score of less than 
7 at 1 minute each made an independent contribution to 
the overall characterization of infants at risk for TTN. Raw- 
lings and Smith® compared clinical data from 100 neonates 
with TIN with data from 100 healthy neonates. The prev- 
alence of male sex and macrosomia were significantly 
higher in the infants with TTN, and the obstetric histories 
of mothers of infants with TTN were characterized by 
longer labor, a higher prevalence of failure to progress in 
labor, and a higher proportion of cesarean sections. 


Transient Tachypnea—Schatz et al 157 


_ The increased occurrence of TTN in infants of asthmatic 
mothers that was observed in this study could not be ex- 
Saget by differences in the occurrence of previously de- 

ined risk factors between the asthmatic and control 
groups (Table). Although the asthmatic and control 
groups were not well matched for parity, parity has not 
been previously defined as a risk factor for TIN, and the 
- incidence of TTN remained higher in infants of asthmatic 
vs control subjects when primiparas and multiparas were 
evaluated separately. 

The occurrence of TTN in infants of asthmatic mothers 
was not related to maternal asthma severity, degree of 
control (ie, occurrence of acute episodes and gestational 
pulmonary function), or medication use (during the preg- 


nancy in general or during labor and delivery in partic- ` 
ular). However, the relatively small number of infants `. 


` manifesting TTN makes the power of this analysis small. 
Although infants of asthmatic mothers were signifi- 


. T more likely to wheeze during the first 15 months of . 


. life than were infants of nonasthmatic mothers, the oc- 
currence of TIN in infants of asthmatic mothers was not 
_ associated with subsequent wheezing within this period. 
This, of course, does not preclude an increased risk of 


asthma she 2a later in infants with. TTN. Indeed, a 


recent study of 58 children evaluated at ages 4 to 5 years 
who demonstrated TIN at birth revealed significantly 
more clinical findings consistent with asthma than in 58 
controls who did not demonstrate TTN at birth. 16 

One potential mechanism for both increased instances 


of TTN and subsequent asthma in infants of asthmatic ` 
mothers would be a genetic predisposition to B-adrenergic. 


hyporesponsiveness, since animal studies suggest that the 
B-adrenergic system is important in the increased pulmo- 
nary fluid absorption and decreased production that nor- 
mally occurs after birth,” and B-adrenergic hyporespon- 
siveness’® associated with a reduction in the number of 
B-adrenergic receptors”’ may be important in the patho- 
genesis of asthma. Further studies'are necessary to es- 
tablish the mechanisms of the relationships between ma- 
ternal asthma, infant TTN, and childhood asthma. 
However, our current results suggest that maternal 
asthma is an independent risk factor for the development 
of infant TIN. | l 

This is the fourth report from the Kaiser-Permanente Prospective 
Study of Asthma During Pregnancy. The study was supportedin part 
by grant Al 20426 from the Allergy and Asthma Branch ofthe National 
Institute of Allergy and Infectious Diseases, Bethesda, Md, and by 
grants from William H. Rorer—Dooner Laboratories, Ft Washington, 
Pa, and Kaiser Foundation Hospitals, San Diego, Calif. 
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and Richard P. Porreco, MD, and Abram S. Benenson, MD, for re- 
viewing the manuscript. We also thank Tamara Haydon and Patricia 
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Correction 


Errors in Table 

Inthe article by Avner et al entitled “Acquired Meth- 
emoglobinemia,” published :n the November 1990 issue 
of AJDC (1990;144:1229-1230). there were errors in the Ta- 
ble. On page 1230 in‘the Table, in the entries under the 


- column headed “Methemoglobin ,” no decimal points 


should appear. 
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months and older, and for the relief of mild-to-moderate pain in patients aged 12 years and older. 

CLINICAL PHARMACOLOGY: Controlled clinical trials comparing doses of 5 and 10 mg/kg ibuprofen 
and 10-15 mg/kg of acetaminophen have been conducted in children 6 months to 12 years of age with 
fever primarily due to viral illnesses. In these studies there were no differences between treatments in 
fever reduction for the first hour and maximum fever reduction occurred between 2 and 4 hours. 
Response after 1 hour was dependent on both the level of temperature elevation as well as the 
treatment. In children with baseline temperatures at or below 102.5°F both ibuprofen doses and 
acetaminophen were equally effective in their maximum effect. In those children with temperatures 
above 102.5°F, the ibuprofen 10 mg/kg dose was more effective. By 6 hours children treated with 
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kg still had significant fever reduction at 8 hours. In control groups treated with 10 mg/kg ace- 
taminophen, fever reduction resembled that seen in children treated with 5 mg/kg of ibuprofen, with 
the exception that temperature elevation tended to return 1-2 hours earlier 

CONTRAINDICATIONS: PediaProfen should not be used in patients who have previously exhibited 
hypersensitivity to ibuprofen, or in individuals with all or part of the syndrome of nasal polyps, 
angioedema and bronchospastic reactivity to aspirin or other nonsteroidal anti-inflammatory agents. 
Anaphylactoid reactions have occurred in such patients. 

WARNINGS: Risk of GI Ulceration, Bleeding and Pertoration with NSAID Therapy. Serious gastro- 
intestinal toxicity such as bleeding, ulceration, and perforation, can occur at any time, with or without 
warning symptoms, in patients treated chronically with NSAID therapy. Although minor upper gastro- 
intestinal problems, such as dyspepsia, are common, usually developing early in therapy, physicians 
should remain alert for ulceration and bleeding in patients treated chronically with NSAIDs even in the 
absence of previous GI tract symptoms. in patients observed in clinical trials of several months to two 
years duration, symptomatic upper GI ulcers, gross bleeding or perforation appear to occur in approx- 
imately 1% of patients treated for 3-6 months, and in about 2-4% of patients treated for one year. 
Physicians should inform patients about the signs and/or symptoms of serious GI toxicity and what 
steps to take if they occur. 

Studies to date have not identified any subset of patients not at risk of developing peptic ulceration 
and bleeding. Except for a prior history of serious GI events and other risk factors known to be 
associated with peptic ulcer disease, such as alcoholism, smoking, etc., no risk factors (€.g., age, 
sex) have been associated with increased risk. Elderly or debilitated patients seem to tolerate ulcera- 
tion or bleeding less well than other individuals and most spontaneous reports of fatal GI events are in 
this population. Studies to date are inconclusive concerning the relative risk of various NSAIDs in 
Causing such reactions. High doses of any NSAID probably carry a greater risk of these reactions, 
although controlled clinical trials showing this do not exist in most cases. In considering the use of 
relatively large doses (within the recommended dosage range), sufficient benefit should be antici- 
pated to offset the potential increased risk of GI toxicity. 

PRECAUTIONS: General: Blurred and/or diminished vision, scotomata, and/or changes in color 
vision have been reported. If a patient develops such complaints while receiving PediaProfen, the 
drug should be discontinued and the patient should have an ophthalmologic examination which 
includes central visual fields and color vision testing. 

Fluid retention and edema have been reported in association with ibuprofen; therefore, the drug 
should be used with caution in patients with a history of cardiac decompensation or hypertension. 

PediaProten, like other nonsteroidal anti-inflammatory agents, can inhibit platelet aggregation, but 
the effect is quantitatively less and of shorter duration than that seen with aspirin Ibuprofen has been 
shown to prolong bleeding time (but within the normal range) in normal subjects. Because this 
prolonged bleeding effect may be exaggerated in patients with underlying hemostatic detects, 
PediaProfen should be used with caution in persons with intrinsic Coagulation defects and those on 
anticoagulant therapy. 

Patients on PediaProten should report to their physicians signs or symptoms of gastrointestinal 
ulceration or bleeding, blurred vision or other eye symptoms, skin rash, weight gain, or edema 

In order to avoid exacerbation of disease of adrenal insufficiency, patients who have been on 
prolonged corticosteroid therapy should have their therapy tapered slowly rather than discontinued 
abruptly when ibuprofen is added to the treatment program. 

The antipyretic and anti-inflammaiory activity of PediaProfen may reduce fever and inflammation. 
thus diminishing their utility as diagnostic signs in detecting complications of presumed noninfec- 
tious, noninflammatory painful conditions. 

Since ibuprofen is eliminated primarily by the kidney, patients with significantly impaired renal 
function should be closely monitored and a reduction in dosage should be anticipated to avoid drug 
accumulation. Prospective studies on the safety of ibuprofen in patients with chronic renal tailure have 
not been conducted. 

Safety and efficacy of PediaProfen in children below the age of 6 months has not been established. 

Pregnancy: Reproductive studies conducted in rats and rabbits at doses somewhat less than the 
maximal clinical dose did not demonstrate evidence of developmental abnormalities. However, animal 
reproduction studies are not always predictive of human response. As there are no adequate and well- 
controlled studies in pregnant women, this drug should be used during pregnancy only if clearly 
needed. Because of the known effects of nonsteroidal anti-inflammiatory drugs on the fetal cardiovas- 
cular system (closure of ductus arteriosus), use during late pregnancy should be avoided. As with 
other drugs known to inhibit prostaglandin synthesis, an increased incidence of dystocia and delayed 
parturition occurred in rats. Administration of PediaProfen is not recommended during pregnancy. 

ADVERSE REACTIONS: The most frequent type of adverse reaction occurring with ibuprofen is 
gastrointestinal. In controlled clinical trials, the percentage of adult patients reporting one or more 
gastrointestinal complaints ranged from 4% to 16%. 

Adverse reactions occurring in 3% to 9% of patients treated with ibuprofen: nausea, epigastric 
pain, heartburn, dizziness, rash. Adverse reactions occurring in 1% to 3% of patients: diarrhea, 
abdominal distress, nausea and vomiting, indigestion, constipation, abdominal cramps or pain, 
fullness of GI tract, headache, nervousness, pruritus, tinnitus, decreased appetite, edema, fluid 
retention (generally responds promptly to drug discontinuation). Still other reactions (less than 1 in 
100) have been reported, and are detailed in the full summary of prescribing information. 

DOSAGE AND ADMINISTRATION: Shake well prior to administration. 

Fever Reduction in Children 6 months to 12 years of age: Dosage should be adjusted on the basis 
of the initial temperature level (See CLINICAL PHARMACOLOGY for a description of the controlled 
Clinical trial results). The recommended dose is 5 mg/kg if the baseline temperature is less than 
102.5 °F or 10 mg/kg if the baseline temperature is greater than 102.5°F. The duration of fever reduction 
ara 6-8 hours and is longer with the higher dose. The recommended maximum daily dose is 
40 mg/kg. 
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It's called talking. If your older patients don’t 
ask you about the prescriptions they've been 
given, make it a point to tell them what they 




















4] need to know. Make sure they know the Sey 
mq medicine's name, how and when to take it, ve 
5) precautions, and possible side effects. En- >a 
~€ courage them to write down the information and ve 
5) ask you questions about things they don’t Jaa 
>) understand. va 

i You'll also want to take a complete medica- > 
` j tions history including both prescription and = 
aq) non-prescription medicines. The history can > 
mq alert you to the potential for drug interactions va 
A) and help you simplify their regimen. > 
>) Re-introduce the oldest advance in = 
<Q medicines. Make talking a crucial part of your ~~ 
S ] practice. Because good, clear communication } A 
<Q about medicines isn’t a thing of the past. It’s the DS 
ad wi healthier future. = 
D) ay to a healthier future ic 
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5) Before they take it, i 
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A Medical Ethics Issues Survey of Residents 
in Five Pediatric Training Programs 


Bruce David White, DO, JD; Gerald B. Hickson, MD; Rosemary Theriot, EdD; Richard M. Zaner, PhD 


è Few pediatric training programs offer formal instruction 
or have ethics consultants to assist residents with ethical 
dilemmas. Moreover, even if such assistance were avail- 
able, it is not clear that educators have an adequate un- 
derstanding of (1) the range and frequency of possible eth- 
ical dilemmas residents may encounter, (2) residents’ most 
troublesome concerns, (3) their use of resources to resolve 
issues, and (4) their own ethics belief systems. A sample of 
convenience (51 residents) at five midsouth residency pro- 
grams was queried during 25-minute open-ended inter- 
views to answer ethical questions; there were no refusals 
to participate. The “most troublesome” cases cited by the 
residents were related to life-and-death issues (withholding 
and withdrawing life support), child abuse and neglect 
cases, and disputes regarding patient care that arise be- 
tween services. Two thirds of those surveyed indicated that 
they are still somewhat troubled by these difficult ethical 
et Phe Surprisingly, residents stated that they relied on 
their peers more often than their attending physicians for 
effective assistance in resolving their most troublesome di- 
lemmas. We support continuing education and research ef- 
forts to help residents and educators feel “more comfort- 
able” in resolving ethical dilemmas. 
(AJDC. 1991;145:161-164) 


esidents and residency educators should seek to iden- 

tify and evaluate the moral problems and ethical di- 
lemmas that they expect to encounter in the practice of 
medicine for two practical reasons. First, residency train- 
ing represents a highly stressful time for young physi- 
cians.’* A principal stressor is the recognition that one 
becomes personally responsible for the care and well- 
being of patients. Many believe that “caring for patients” 
means more than attending toa patient's immediate phys- 
ical needs. Anxieties may arise within any physician con- 
fronted by the moral problems with which patients may 
present. Simultaneous attempts to treat physical maladies 
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and resolve ethical dilemmas can prove to be especiall 
overwhelming to those with little training in clinical med- 
icine or ethics.* Second, the increase in medical litigation 
may be due to physicians’ failure to communicate thor- 
oughly and adequately with their patients.* This commu- 
nication problem is particularly troublesome, perhaps ap- 
proaching one of avoidance, when physicians are 
uncomfortable in dealing with the ethical dilemmas that 
arise during the course of patient care.” 

Residency program directors attempt to prepare 
physicians-in-training for the medical problems that they 
may encounter in practice, yet few programs incorporate 
patterned instruction for the resolution of ethical dilemmas 
(C. Strong, J. E. Connelly, unpublished data, 1989). There 
may be several reasons for this posture. Some attending phy- 
sicians believe that they lack the necessary training to ad- 
equately discuss ethical issues, maintain that certain ethical 
problems cannot be solved or that methods of resolution can- 
not be instilled, or sense that it takes too long (on rounds or 
in a busy clinic) to properly address such issues. Some at- 
tending physicians believe that “ethics cannot be taught” in 
the limited time available for residency education. What- 
ever the reasons, residents often complete their training 
without satisfactory medical ethics instruction during the 
course of their graduate medical education. 

This may be pegs cca? Several medical ethicists have 
suggested a range of topics and goals for undergraduate 
medical ethics education, including “the ability to identify 
the moral aspects of medical practice,” “the ability to ob- 
tain a valid consent or a valid refusal of treatment,” “the 
ability to decide when it is morally justified to withhold 


Department Editors. — Hugh D. Allen, MD, Columbus, Ohio; 
Fredric Burg, MD, Philadelphia, Pa; Harold Levine, MPA, 
Galveston, Tex; Barbara Starfield, MD, Baltimore, Md; Larrie W. 
Greenberg, MD, Washington, DC 

Purpose.— This department is intended to share information 
concerning educational efforts in the broad field of pediatrics. 
We welcome studies on the following topics: undergraduate 
and graduate education in medicine and allied health occupa- 
tions; continuing education of health professionals; education 
of patients and families; and health education for the general 
public, the community, and organizations that contribute to the 
promotion and improvement of the health of children. 

Editorial Comment.— How do we train our residents in issues 
dealing with ethical decisions? Whom do they rely on for advice? 
White et al offer some interesting insights into these issues and 
offer suggestions for our training programs. Maybe ethics can 
be taught. —H.D.A. 
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information frompatients,” and “a knowledge of the moral 
aspects of the care of patients with a poor prognosis [in- 
cluding pees who are terminally ill].”” Others have 
proposed remedies that involve the introduction of ethics 
training, through lectures, discussions, conferences, and 
courses’ in pediatrics,” neonatology,'’ perinatology,'' 
and obstetrics.'* Recently, some medical centers have es- 
tablished medical ethics consult services to provide ethics 
instruction on a case-by-case basis within the acknowl- 
edged context of direct consultative patient care." 

In light of previous deficiencies and an increasing in- 
terest in medical ethics education, it was believed that a 
descriptive study should precede any curricula recom- 
mendations for our own institutions. We therefore con- 
ducted a survey to identify (1) the moral problems or eth- 
ical dilemmas that pediatric residents had confronted in 
their episodic training experiences, (2) each resident's sin- 
gle most troublesome ethical challenge, (3) the resources 
they had used to assist them in coping with these dilem- 
mas, and (4) whether these issues were resolved. Perhaps 
a medical ethics instruction program focused on residents’ 
experiences and needs will be better accepted by pediatric 
educators and physicians-in-training. 


MATERIALS AND METHODS 

An open-ended questionnaire was developed specifically to 
gather the information described above and included questions 
to ascertain residents’ sociodemographic characteristics. The in- 
strument was reviewed by philosophers and pediatric educators 
and was compared with similar survey questionnaires. 

Continuity-care clinic directors and chief residents at five mid- 
south pediatric training sites were contacted about the possibility 
of administering the survey at their institutions. All five of the 
following centers agreed to participate: Hubbard Hospital of Me- 
harry Medical College, Nashville, Tenn; Kosair Children’s Hos- 

ital (a teaching hospital of the University of Louisville [Ky]); 
E Bonkenr Children’s Medical Center (a teaching hospital of the 
University of Tennessee [Memphis]); Metropolitan Nashville 
General Hospital; and Vanderbilt Children’s Hospital, Nashville. 
One of us (B.D.W.) visited the five sites and administered the 
eee po to all participants. The sample of convenience in- 

uded pediatric and combined medicine-pediatric program res- 
idents who held their continuity-care clinics on either Wednes- 
days or Thursdays at the various sites. Each resident was 
Ficosa about the purpose of the study, was asked to partic- 
ipate, and gave oral consent. Fifty-two residents agreed to par- 
ticipate; none refused. One resident was called away before the 
interview was completed. 

Resident responses were recorded by the interviewer and were 
repeated to each resident to ensure recording accuracy. Inter- 
views averaged 25 minutes each. We categorized the responses 
to the open-ended questions to aid in conceptualization and data 
analysis. Consistency in categorization was verified by two con- 
sultants (a philosopher and a nurse clinician). 


RESULTS 

Toidentify the single greatest moral and ethical dilemma 
that each resident had faced and to document the wide 
range of moral and ethical problems that they might en- 
counter in the future, a series of Fig pets were posed. In 
answer to the question “What ethical dilemmas have you 
confronted in practice?” the 51 residents offered 109 total 
responses, or 2.14 responses each. The majority involved 
the life-and-death issues of withdrawing care (57%) or 
withholding life support (9%). Other responses included 
dealing with teenage pregnancies, birth control, and abor- 
tions (16%); facing the economic, legal, and social conflicts 
that arise in medical practice (9%); genetic counseling 
(4%); managing personal and societal uncertainties when 
reporting abuse and neglect (4%); and balancing profes- 
sional responsibilities with family life (1%). 
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Category 1: Life and Death Issues (88%) 

“Terminating care” or electing to discontinue “extraordinary 
care” in severely ill patients with an expected poor prognosis 
(24/47 [47%]) 

Withdrawing support from a patient in the neonatal intensive 
care unit (10/47 [20%]) 

Withholding life support in the extremely premature neonate 
(gestational age, =26 weeks) (often with or expected intracra- 
nial hemorrhage) in the delivery room (7/47 [21%]) 

Category 2: Abuse Cases (8%) 

Reporting a physical or sexual abuse case encountered in the 
outpatient clinic or emergency department (4/47 [8%]) 

Category 3: Service Conflicts Cases (4%) 

“Mediating between various services” with different opinions 
regarding treatment (2/47 [4%]) 


*Forty-seven (92%) of 51 residents responded. 





Respondents were asked to review their lists and to 
identify the one case that had presented their single “most 
troublesome” ethical dilemma; 47 residents (92%) com- 
plied. In Table 1, the residents’ most troublesome cases are 
divided into three categories. The vast majority of these 
cases (88%) involved life-and-death issues. There were, 
however, three subgroups with clearly distinguishing fea- 
tures. The two largest of these (67%) involved residents’ 
concerns about withdrawing care (most often related to 
the process of actually removing life support, meaning ex- 
tubation of a terminally ill patient with imminent cessation 
of all bodily functions) in either a neonate or an older child. 
The other subgroup (21%) included cases in which the 
resident had to decide, often within the confines of a de- 
livery room, whether an extremely premature infant was 
actually viable and if, in retrospect, he or she had made 
the “right” decision. This subgroup also included the de- 
cisions that had to be made when faced with the birth of 
a seriously handicapped newborn, such as a child with 
Oy 13 or 18. The second category (8%) involved ques- 
tionable physical and sexual abuse cases, with residents 
asking how certain anyone could be that documented in- 
juries actually occurred as a result of abuse. The remaining 
cases (4%) concerned professional conflicts that occurred 
when two services disagreed in their concurrent care for 
a terminally ill child. 

Residents were then asked the following question: 
“Why do these issues become moral problems or ethical 
dilemmas?” The responses (110 total responses, or 2.16 per 
resident) included the following: these issues deal with the 
essence of medical practice in the physical care for the ill 
and show that decision making in treating patients cannot 
be separated from resolving ethical dilemmas (28%); these 
issues mark the tolerance one must accept with the un- 
certainties inherent in medical practice (18%); these issues 
prove the necessity to balance patient and societal as well 
as personal interests in medical practice that may conflict 
(17%); these issues illustrate the application of fundamen- 
tal ethical principles, such as honesty, goodness, and jus- 
tice (16%); these issues document that a number of ex- 
ternal factors beyond the physician’s control influence 
medical practice considerations (12%); these issues show 
that personal and staff conflicts may arise in medical prac- 
tice (6%); and these issues demonstrate a lack of training 
in dealing with moral problems or ethical dilemmas (3%). 

Respondents were also asked whether the most trou- 
blesome case identified was now “completely settled” in 
their own minds or if there were aspects of the case that 
were still of occasional concern. Thirty-six residents (71%) 
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must be individualized. 

“| wonder if what we did was appropriate; was right.” 

“| have trouble talking to parents in these cases.” 

“The physician is helpless to effect any change.” 

It is painful for caregivers to see the consequences of treatment. 

There are legal consequences to what we did. 

Patient and Family-Oriented 

“We caused pain and discomfort” and did not appear to affect 
the ultimate outcome. 

“What quality of life have we obtained; did we do any good?” 

“We created false hopes.” 

“Parents did not take an active role [in decision making}.” 

“The mother and siblings are innocent victims [now too].” 

“| feel sorry for the parents and family who live with the 
consequences.” 

The decisions are made in an emotional, stressful climate. 

Disease-Oriented 

“The prognosis was hopeless.” 

“The prognosis is still uncertain in these cases.” 


indicated that their most troublesome case was not re- 
solved for the reasons given in Table 2. Nine (18%) indi- 
cated that their most troublesome case was now resolved. 
Examples of their reasons included the following: “we did 
all that could be done”; “we did the right thing”; “I’ve 
accepted the consequences”; and “the child survived.” Six 
respondents (12%) did not answer this question. 

In an attempt to assess how residents strive to deal with 
these issues, each respondent was asked if assistance had 
been sought from other individuals or services to resolve 
this most troublesome case. If assistance was requested, 
the residents were asked to list the relationship of the in- 
dividual or the service to the case and then to rate the 
overall perceived effectiveness of that assistance on a five- 
point Likert scale (with 1 indicating “detrimental,” 5 in- 
dicating “beneficial,” and 3 being “neutral”). Forty-one 
residents (79% ) indicated that they sought assistance from 
106 sources (2.6 sources per resident). Some of the more 
frequently cited individuals and services are shown in Ta- 
ble 3, with the total number of times assistance was sought 
along with mean ratings. Attending physicians partici- 
pated in 83% of these cases with a mean rating of 3.74, and 
spe participated in 51% of the cases with a mean rating 
of 4.14. 


RESPONDENTS’ CHARACTERISTICS 

The 51 responding residents represented 29% of the to- 
tal house staff serving in the participating residency ee 
grams. Most (n=41) had era suated from medical school 
after 1985. They were almost equally divided among first- 
year (n=17), second-year (n= 12), and third-year (n= 20) 
residents. One was a fourth-year medicine-pediatrics res- 
ident, and one respondent did not indicate level of train- 
ing. About half were male (n=26), and most were white 
(n=37), married (n=29), and without children (n=38). 
Sixty-one percent (n=30) were Protestant, 14% (n=7) 
were Catholic, 12% (n=6) were Jewish, and 14% (n=7) 
indicated another or no religious preference. Eighty-two 
percent indicated that religion was either “important” or 
‘very important” in their lives. Sixty-seven percent 
(n =34) indicated that they had previously taken a course 
in “medical ethics.” Thirty-seven percent (n = 19) said that 
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No. of No. Listed as 
“Beneficial” 
(Rating >3) 


Mean 
Rating 


Times 
Listed 
Physicians 
Attending physician 


Supervising resident 
and peerst 


Supporting staff 
Nursing staff and 
social services stafft 


Patient and family 
Patient and patients parents 
and familyt 


Others 
Resident's spouse/ 
significant othert 


*Responses were rated on a scale of 1 (detrimental) to 5 (beneficial). 
tCombined categories. 


Personal study and 
reflection 

Religious teachings 

Clinical experience 

Some decisive personal 
experiences 

Teachers 

Personal understanding of 
societal needs 

Peers 

Societal contacts 





*Responses were rated on a scale of 1 (added nothing) to 5 (added 
greatly). 


they had been on at least one service team that had re- 
quested a “medical ethics consult” concerning one of their 
assigned patients. 

Participants were asked to rate the degree to which a 
number of identified sources (for example, “family,” 
“teachers,” or “religious teachings”) had contributed to 
their individual belief systems. The mean ratings are 
shown in Table 4. 


COMMENT 

Patterned educational efforts in medical ethics instruc- 
tion might be better received if proportionately channeled 
into already identified problematic areas. An obvious pur- 
pose of our study is to illustrate the importance that res- 
idents attach to these issues (as shown by the insightful- 
ness of their responses) and to serve as a marker for topic 
and resource allocation. For example, discussions of the 
withdrawal of life support (mentioned as a possible di- 
lemma by more than half of the respondents) would ap- 
pe to be a principal focus for life-and-death discussions. 
thics topics, however, like other points in most medical 
subject areas, should be selected for other reasons as well. 
Instructors would be ill-advised to teach and discuss only 
the problems that residents identified from their still rather 
limited practice perspective to the exclusion of other issues 
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that are widely recognized because of history, principle, 
and anticipated future effect. 

Residents stated that they turned to attending physi- 
cians for assistance and support in resolving the ethical 
dilemmas presented by their most troublesome cases (83% 
[34/41]). They also sought assistance from supervising res- 
idents (17% [7/41]), peers (34% [14/41]), and fellows (5% 
[2/41]), but to a lesser degree than attending physicians. 
It seems curious then that the rating for attending phy- 
sicians (3.74) was low compared with that for supervising 
residents (4.14), peers (4.14), and fellows (4.00); in fact, 
some might have expected the reverse given the fact that 
residents stated that teachers contributed to their belief 
systems to a higher degree (3.80) than did peers (3.40). 
Some might wonder whether this is so because the at- 
penne poyadan is a little more “distant” from the pa- 
tient’s bedside than are the residents. (This may be sup- 
ported by the fact that the residents rated patients [4.50 
mean rating from two responses] and families [5.00 mean 
rating from two responses] higher than any other source 
in assisting in the resolution of those most troublesome 
cases. Residents’ spouses, however, scored higher than 
attending physicians as well [4.09 mean rating from 12 
responses]. Perhaps the important factor here is whether 
the attending physician is “distant” from the residents’ 
perception or discussion of the case.) In the defense of the 
attending poyadan, one should recall that ultimate legal 
(and moral) responsibility of patient care does not lie with 
the residents. Residents may often lack the “big picture” 
of overall patient care because of their limited hospital in- 
volvement and have varied expectations of their attending 
physicians’ abilities and responsibilities. Efforts directed 
to increase attending physician “effectiveness” —or better 
yet to eliminate their “detrimental assistance” —and to in- 
crease peer involvement might enhance the resolution of 
moral problems in practice (or at least the residents’ un- 
derstanding of resolution). 

Residents indicated that “clinical experience” (rated 
3.82), “decisive Boris. experiences” (rated 3.82), and 
“teachers” (rated 3.30) contribute to their ethics systems. 
These answers show that residents’ systems can at least 
be influenced in these areas by theoretical and practical 
education. 

Our survey was somewhat limited for the purposes ex- 
pressed herein. As with almost any survey, one may ques- 
tion the motives and appropriateness of the respondents’ 
answers and the editorial control exercised by the authors 
in the formulation of outlines and answer categorizations. 
The size of the sample population is relatively small (ap- 
proximately 180 total residents in the programs selected), 
about one third of whom were interviewed. Even with the 
open-ended questions, there may be a failure to reflect the 
“real world” of medicine in the instrument —accentuating 
the economic, legal, and social aspects of health care—in 
any ethical decision-making discussions. This may sug- 
gest that the survey should be administered in other areas 
of the country and among different specialty groups. ° 


A CLOSING SUGGESTION 
Our results document the unique perspective of a rep- 
resentative sample of Bence residents to a number of 
"pagina open-ended questions about ethics issues. 
ome may feel that those results raise more questions than 


164 AJDC—Vol 145, February 1991 


they actually answer. Our study definitely identifies the 
need for further investigation in this area. However, this 
inquiry demonstrates that perhaps “ethics can be taught” 
or at least influenced. Residents indicated that teachers 
contribute greatly to their ethics belief systems and res- 
idents also evidenced their willingness to turn to attendin 
physicians and peers in search of “solutions” to mor 
problems in medicine. With greater educational efforts 
and attempts on the part of staff, physicians-in-training 
would perhaps learn to feel “more comfortable” and more 
at ease in resolving ethical dilemmas as they do “more 
routine” medical practice concerns. 
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Intraosseous Infusion of Dobutamine and Isoproterenol 


John F. Bilello, MD; Kevin C. O’Hair, DVM; William C. Kirby, MD; John W. Moore, MD 


@ Intraosseous infusion has been advocated as an emer- 
gency route in sick infants and children when intravenous 
access is not readily obtainable. Dobutamine hydrochloride 
and soproterendl- hydrochloride are useful emergency 
drugs that have not been studied when administered into 
the bone marrow. Ina swine model, we compared the phys- 
iologic responses (heart rate, arterial pressure, and cardiac 
output) of dobutamine and isoproterenol infusions deliv- 
ered intravenously and intracsseously during 20-minute in-. 
tervals. We observed statistically significant effects of both 
dobutamine and isoproterenol delivered by the in- 
traosseous route. In addition, the effects resulting from in- 
traosseous infusion were statistically similar to those re- 
sulting from intravenous administration of these drugs. We 
conclude that the intraosseous infusion of dobutamine and 
isoproterenol is an effective and useful method for emer- 
gency administration of these medications. 
(AJDC. 1991;145:165—167) 


elayed intravascular access has been recognized as a 
substantial obstacle to the successful resuscitation of 
pediatric patients in impending or frank cardiopulmonary 
arrest or shock. A recent study froma pediatric emergency 
department showed that it took more than 10 minutes to 
obtain venous access in 24% of cases of cardiac arrest. In- 
travenous access was never achieved in 6% of cases.” 
Therapeuticintraosseous infusion was described in 1934 
for injection of a liver preparation in the treatment of per- 
nicious anemia.” Tocantins et al’’* described rapid absorp- 
tion of various substances into the systemic circulation via 
the bone marrow. Severalauthors subsequently published 
reports of successful intraosseous infusions with few 
complications.” 7 In 1977, Valdes”? published his personal 
experience with emergency fluid administration via the 
bone marrow. Intraosseous infusion has continually been 
supported as an appropriate means of intravascular access 
in emergency situations.‘*"° Berg’” published a case re- 
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port of continuous infusion of dopamine and dobutamine 
in a pediatric patient, and Hodge’ reviewed the methods 
and complications of pediatric intraosseous infusions. 

Controlled studies of intraosseous infusions in animal 
models have supported the efficacy and potential benefit 
of emergency medications infused through the bone mar- 
row when intravenous access is not available.’”** To our 
knowledge, no controlled study of the intraosseous in- 
fusion of either dobutamine or isoproterenol has been re- 
ported. The purpose of this study was to determine 
whether the intraosseous delivery of these drugs is as ef- 
fective as the intravenous administration. 


MATERIALS AND METHODS 

The experimental protocol was reviewed and approved by the 
Department of Clinical Investigation review board at the William 
Beaumont Army Medical Center, El Paso, Tex. Domestic swine 
weighing 10 to 20 kg were initially sedated with an intramuscular 
injection of ketamine hydrochloride before induction with intra- 
muscular fentanyl citrate and droperidol. After an aural intra- 
venous line was started, the animals were given intravenous pen- 
tathol sodium. General anesthesia was maintained with 1% to3% 
halothane (2-bromo-2-chloro-1,1,1-trifluoroethane) to effect, 
55% to 60% nitrous oxide, and 40% to 45% oxygen. 

The animals were divided into two groups: intravenous and 
intraosseous. There were six runs per group, fora total of 12 runs. 
Two of the animals were used in both the intravenous and in- 
traosseous trials at two separate times, for a total of 10 animals. 
All animals were treated in a humane fashion and recovered with 
adequate pain control after the procedure. . 

ter intubation, all animals were continuously monitored 
with electrocardiography. All animals underwent a surgical pro- 
cedure for placement of both a femoral artery catheter and a 7F 
Swan-Ganz catheter into the femoral vein. The venous catheter 
tip was advanced with continuous pressure monitoring through 
the heart to the pulmonary artery, where wedge pressures were 
identified. The intravenous group had a long intravenous cath- 
eter placed into the right femoral vein next to the Swan-Ganz 
catheter for delivery of dobutamine hydrochloride and isopro- 
terenol hydrochloride. Both catheters were secured at their entry 
site with nylon suture. The intraosseous group had a bone mar- 
row biopsy needle placed into the left tibial bone marrow space 
at the upper medial aspect of the tibia just below the tubercle. 
Placement into the bone marrow space was confirmed by both 
aspiration of bone marrow and demonstration of visible bone 
spicules. A pressure transducer was attached to the femoral ar- 
terial catheter to measure diastolic, systolic, and mean arterial 
ressures. Cardiac outputs were measured by the thermal di- 
ution technique (American Edwards Laboratory Cardiac Output 
Computer, American Edwards Laboratory, Santa Ana, Calif). In- 
travenous and intraosseous infusions were delivered with Har- 
vard infusion pumps. 

Both dobutamine and isoproterenol were delivered at rates of 20 

w.g/kg per minute intraosseously or intravenously. Heartrate, mean 
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Fig 1.—Effect of dobutamine hydrochloride on heart rate (in beats 
per minute) and arterial pressure (in millimeters of mercury). Mean 
values with 1 SD are given for both variables. Circles indicate arterial 
pressure with intravenous infusion; triangles, arterial pressure with 
intraosseous infusion; squares, heart rate with intravenous infusion; 
and diamonds, heart rate with intraosseous infusion. 
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Fig 2.—Effect of dobutamine hydrochloride on cardiac output. Val- 
ues are means with 1 SD. Circles indicate intravenous infusion; tri- 
angles, intraosseous infusion. 


arterial pressure, and cardiac output (average of three trials) were 
measured at 0, 1, 3, 5, 10, 15, and 20 minutes. Zero time data were 
recorded immediately before the onset of infusion. During all trials, 
the drug infusions were flushed to the ends of the tubing (to the 
hub of the bone biopsy needles or intravenous catheters). 

For each animal, dobutamine was delivered first. The isopro- 
terenol infusion trials were performed when both heart rate and 
blood pressure returned to within 5% of their original baseline 
values or after 30 minutes, whichever occurred first. 


RESULTS 

In the dobutamine studies, baseline values (mean+1 
SD) of heart rate (intraosseous group vs intravenous 
group, 91+24 vs 95+24 beats per minute), arterial pressure 
(intraosseous group Vs intravenous group, 75+8 vs 78+20 
mm Hg), and cardiac output (intraosseous group vs in- 
travenous group, 2.2+0.5 vs 2.4£1.0 L/min) were statis- 
tically similar (P>.10). The results of the heart rate, arterial 
pressure, and cardiac output determinations at each time 
interval are illustrated in Figs 1 and 2. The values for each 
variable at each time point were compared with use of a 
paired ¢ test. All results were similar between the in- 
traosseous and intravenous groups, with the exception of 
heartrate at5 minutes. Heart rate for the intraosseus group 
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Fig 3. — Effect of isoproterenol hydrochloride on heart rate (beats per 
minute) and arteria! pressure (in millimeters of mercury). Mean val- 
ues with 1 SD are given for both variables. See Fig 1 for explanation 
of symbols. 
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Fig 4.— Effect of isoproterenol hydrochloride on cardiac output. Val- 
ues are means with 1 SD. Circles indicate intravenous infusion; tri- 
angles, intraosseous infusion. 


at 5 minutes was greater than that for the intravenous 
group without apparent explanation. Moreover, statisti- 
cally significant (P<.05) increases were noted in heart rates 
and cardiac outputs as a result of dobutamine infusions. 
Both heart rate and cardiac output essentially doubled by 
20 minutes whether dobutamine was infused via a vein or 
into the bone marrow. Arterial pressure did not demon- 
strate a significant difference from its baseline in either 
group, regardless of the route of administration. 

In the isoproterenol studies, baseline values of heart rate 
(intravenous group vs intraosseous group, 101420 vs 
107+22 beats per minute), arterial pressure (intravenous 
group Vs intraosseous group, 63+8 vs 77+23 mm Hg), and 
cardiac output (intravenous group vs intraosseous group, 
1.7+0.4 vs 2.1+0.9 L/min) were statistically similar 
(P>.10). The results of the heartrate, arterial pressure, and 
cardiac output determinations at each time interval are il- 
lustrated in Figs 3 and 4. The values for each variable at 
each time point were compared with use of a paired t test. 
All results were similar between the intraosseous and in- 
travenous groups. In addition, statistically significant 
(P<.05) increases were noted in heart rates and cardiac 
outputs as a result of isoproterenol infusions. Both heart 
rate and cardiac output approximately doubled by 20 min- 
utes whether isoproterenol was infused by the intrave- 
nous or the intraosseous route. Arterial pressure, on the 
other hand, showed no clear trend in either group. 
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COMMENT 

In this study, the infusions of dobutamine and isopro- 
terenol through the bone marrow were as effective as in- 
travenous infusions of these drugs. Our data suggest that 
the emergency intraosseous infusion of dobutamine and 
isoproterenol may be successfully employed should 
achievement of intravenous access be delayed. 

With our present data, the list of drugs for the treatment 
of cardiac arrest that have been studied with the use of 
intraosseous infusion continues to expand and now in- 
cludes epinephrine, sodium bicarbonate, hypertonic glu- 
cose, dopamine, dobutamine, and isoproterenol. With the 
exception of sodium bicarbonate,*’ studies have involved 
observations made in animals under normal hemody- 
namic conditions. Although sodium bicarbonate was ef- 
fectively administered by bone marrow infusion during 
circulatory collapse and cardiopulmonary resuscitation, 
the. available animal data do not guarantee that the other 
drugs will be effective under such dire circumstances. 

In addition, clinicians who employ intraosseous infusions 
must keep in mind that this method is simply a temporary 
measure until reliable and adequate intravenous infusion 
routes are established. Intraosseous infusion should be dis- 
continued at the first available opportunity. Osteomyelitis 
has been cited as a serious complication of intraosseous in- 
fusion. In his study of almost 1000 intraosseous infusions, 
Heinild et al documented osteomyelitis in 10% of hyper- 
tonic glucose infusions. Osteomyelitis is primarily associated 
with prolonged continuous infusion, especially longer than 
24 hours.’™18 A review by Rossetti et al? revealed that 
among 4270 cases of intraosseous infusions in humans, only 
27 cases (0.6%) of osteomyelitis were reported. Osteomy- 
elitis usually occurred with prolonged intraosseous infusion 
at a single site and in the bacteremic patient. The risk of os- 
teomyelitis from an intraosseous line, therefore, should be 
weighed against the risks of impending or untreated car- 
diovascular collapse if immediate intravascular access is not 
obtained. Although the possibility of fat embolism has also 
been considered, it has not been reported to result from tibial 
infusions in humans, probably due to the relative lack of fat 
in the bone marrow of children. 

Our data provide further substantiation that in- 
traosseous infusion should be regarded as an effective 
emergency technique for the administration of emergency 
drugs and fluids, especially dobutamine and isoprotere- 
nol. 
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Effectiveness of Growth-Promoting Therapies 


Comparison Among Growth Hormone, Clonidine, and Levodopa 


Cecilia Volta, MD; Lucia Ghizzoni, ‘MD; Gaetano Muto, MD; Raffaella Spaggiari, MD; 
Raffaele Virdis, MD; Sergio Bernasconi, MD 


@ The ability of growth hormone, clonidine, and levodopa 
to stimulate growth was compared in short and slowly grow- 
ing children randomly assigned to different treatment reg- 
-imens for 6 months. There were 10 children in each group, 
and 10 additional subjects served as controls. Growth hor- 
mone improved mean height velocity, height velocity SD 
score, and height SD score. The mean height velocity and 
height velocity SD score were significantly increased by 
clonidine, while levodopa only enhanced the mean height 
velocity SD score of the treated children. Moreover, in nine 
patients (90%) receiving growth hormone, two (20%) re- 
ceiving clonidine, and one (10%) receiving levodopa, the 
height velocity was raised by more than 2 cm/y. The incre- 
ments in height velocity and height SD score were greatest 
in the growth hormone group. Clonidine induced an increase 
in height velocity significantly different from that in control 
children only. In the control group, there was a significant 
reduction of height SD score with time. 
(AJDC. 1991;145:168-171) 


[n 1981, Rudman et al’ showed that short-term growth 

hormone (GH) treatment was effective in improving 
height velocity (HV) in a group of short and slowly grow- 
ing children with normal pituitary function. Since then 
` several other studies?” have demonstrated that a high per- 
centage of short normal children show a sustained clinical 
benefit from GH therapy. However, the important factors 
in predicting the response to treatment have not yet been 
clearly defined.’ 

Increasing knowledge of the neuroendocrine mecha- 
nisms regulating GH secretion has led to the use of sub- 
stances known to acutely stimulate GH release from the 
pituitary, such as clonidine™"! and levodopa,” for the 
treatment of short stature. The results of these studies are 
extremely discordant, probably due to the heterogeneity 
of clinical features and the small number of subjects 
studied. 

To evaluate and compare the growth-promoting effects 
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of GH, clonidine, and levodopa, we analyzed the growth 
response to long-term admiristration of these agents in a 
group of short children with tne same auxological features. 
The results obtained were compared with those in a group 
of subjects receiving no medication. 


MATERIALS AND METHODS 

Forty children (eight girls and 32 boys) with short stature were 
evaluated at the Growth Clinic of the Department of Pediatrics 
of the University of Parma, Ital. Inclusion criteria for entry in 
the study are reparted in Table 1. The value of —0.8 for HV SD 
score (HVSDS) was chosen because it is the lowest value at which 
prepubertal children can grow at the third percentile.“ 

Patients were randomly assigned to the following groups: 
group 1 (n=10), no medication; group 2 (n=10), levodopa (Lar- 
odopa, LaRoche Inc, Basel, Switzerland), 60 mg/kg per day by 
mouth three times per day up to 25 kg, with a constant dosage 
of 1500 mg/d thereafter, for 6 months; group 3 (n= 10), clonidine 
Sain aaa Boehringer, Mannheim, Germany), 75 pg/m? by 
mouth twice per cay, one third in the morning and two thirds 
in the evening, for 6 months; and group 4 (n= 10), GH (Somato- 
morm, KabiVitrium Inc, Stockholm, Sweden), 13 IU/m? per 
week, subdivided in six subcu<aneous daily injections, for 6 
months. l 

Informed consent was obtained from parents, and the study 
was approved by the ethical committee of the Department of 
Pediatrics of the University of Parma. Standard auxological as- 
sessment (height, weight, height velocity, and pubertal staging) 
was performed at 3-month intervals for 6 months. Kidney, iver 
and thyroid function was checked in all children at baseline, and, 
in the groups under treatment, after 3 and 6 months; in addition, 
an oral glucose tolerance test and proes hemoglobin eval- 
uation were performed before and after treatment in group 4 
only. A roentgenogram of the left hand for bone age evaluation 
was performed at baseline and at the end of the study period. 

Height was measured with a wall-mounted Harpender stadi- 
ometer; bone age was determined by an experienced examiner 
using the standards of Greulich and Pyle.’° The HV before the 
study was calculated based on measurements taken in the pre- 
ceding year and expressed as the HVSDS corrected for bone age: 
Anincrease in HV greater than 2 cm/y was considered significant, 
because this approximates 2 SDs of the variation that occurs in 
whole-year HVs in normal prepubertal children.*© Serum GH, 
levothyroxine, triiodothyronine, thyroid-stimulating hormone, 
free thyroxine, anc. free triiodotl.yronine levels were measured 
as previously described.**!” 

All results are expressed at mean+SD. For statistical analysis, 
we used the paired ¢ test for comparisons within groups and the 
Newman-Keuls test for multiple comparisons among indepen- 
dent groups of data; correlations were evaluated by linear re- 
gression analysis. 
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Table 1.—Inclusion Criteria for Entry in the Study 


Birth weight appropriate for gestational age 

No evidence of systemic diseases, malnutrition, dysmorphic 
syndromes, or psychosocial disturbances 

Tanner stage 1 of pubertal development 

Height SD score <—2 

Whole-year height velocity SD <—0.8 

Growth hormone response to pharmacological stimuli 
>10 pg/L (insulin hypoglycemia, 0.1 U/kg intravenously, or 
clonidine, 100 pg/m? by mouth) 

Normal thyroid function 













RESULTS 

At inclusion, mean chronological age, bone age, HV, 
height SD score (HSDS), and HVSDS corrected for bone 
age were similar in all groups (Table 2). There were also 
no differences in mean midparental height (group 1, 
160.4.+4 cm; group 2, 157.5+4 cm; group 3, 157.346 cm; 
and group 4, 157.9+6 cm). : 

Results at the end of the study period are shown in Table 
2 and Fig 1 and can be summarized as follows: 

Group 1.—The HV and HYSDS did not significantly 
change in the 6-month follow-up. However, there was a 
significant decrease in the HSDS (—2.3+0.4 vs —2.4+0.4, 
P<.05). 

Group 2.—Levodopa administration significantly im- 
proved the mean HVSDS only (—0.9+1.1 vs —2+0.8, 
P<.05); the mean HV arıd HSDS were similar to the base- 
line values. Only one patient had an increase in HV greater 
than 2 cm/y (from 3.6 to 7 cm/y). 

Group 3. —The mean HV and HVSDS were significantly 
increased by clonidine therapy (5+1 vs 3.8+1 cm/y, 
P<.005; and ~—1.1+0.9 vs —2.4+1, P<.005, respectively). 
However, only two patients had an improvement in HV 
(from 4.6 to 6.8 cm/y and from 3 to 5.8 cm/y). 

Group 4.—Administration of GH significantly im- 
proved HV (6.841 vs 3.9+0.6 cm/y, P<.001) and HVSDS 
(1.941.3 vs ~—1.9+0.8, P<.001) as well as HSDS 
(—2.8+0.5vs —3.1+0.6, P<.01). Nine patients (90%) had 
an increase in HV greater than 2 cm/y. 

The bone age/chronological age ratio did not change in 
any group, and all the children remained prepubertal 
throughout the study. When the baseline individual HV, 
HVSDS, and HSDS values of all subjects were plotted with 
respect to the corresponding values after therapy, no cor- 
relation was found. 

Comparisons among independent groups after 6 
months of either therapy or clinical follow-up showed that 
the mean posttreatment HV was significantly higher 
(P<.05) in group 4 than in all other groups (6.841 [group 
4] vs 3.5+0.6 [group 1], 4.5+1.3 [group 2], and 5.1+1.1 
[group 3] cm/y), and the value in group 3 was significantly 
higher (P<.05) than in group 1. Figure 2 shows the in- 
crement in HV. Growth hormone therapy resulted in an 
improvement in HV greater than that in all other groups 
(2.9+0.9 [group4] vs —0.16+0.9 [group 1], 0.6+1.6 [group 
2], and 1.2+0.8 [group 3] cm/y), while clonidine induced 
an increase in HV significantly greater than that in control 
children only. Levodopa seems not to be able to induce 
remarkable improvements in HV. 

The changes in HVSDS and HSDS are also shown in Fig 
2. The change in HVSDS was x eres greater (P<.05) 
in group 4 (3.9+1.4) than in all other groups (—0.13+1 
[group 1], 0.88+1 [group 2], and 1.25+0.7 [group 3]), and 
the changes in HVSDS were significantly greater in groups 
2 and 3 than in group 1. The change in HSDS was sig- 
nificantly greater in group 1 (—0.09+0.05) than in all other 
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Table 2.—Auxological Data Before and After 
the Study Period 





























Group 
a] x Oooo 
Growth 
Control Levodopa Clonidine Hormone 











No. of subjects 10 10 10 10 


Chronological 
age, y 
Before 
study 
period 


After study 
period 


9.42.1 9.7+1.8 8.92.1 10.921.7 


9.9+2.1 10.2+1.8 9.4421 11.417 


Bone age, y 
Before study 
period 


After study 
period 


6892,1 7.70£2.2 6.5122.1. 8.7519 


7.88+1.8 8.21+2.4 7.12+1.9 9.57+1.9 


Height velocity, 
cm/y 
Before 
study 
period 


After study 
period 


Height SD 
Score 
Before 
study 
period 


After study 
period 


Height velocity 
SD score 
corrected for 
bone age 
Before study 

period 


After study 
period  —2.5+0.9 —0.9+1.1* —1.1+0.9* 


*P<.05 for before vs after the study period. 


3.7+1.2 3.940.66 3.8+1.0* 3.9+0.6* 


3.5+0.6 4.51.3 5.0+1.1* 68+1.0* 


—2.3+0.4* —2.5+0.4 —2.6+0.6 -3.1 +0.6* 


—2.4+0.4* —2.5+0.4 —2.5+0.7 —2.8+0.5* 


—24+14 —2+0.8* —2.4+1.0* —1.9+0.8* 


LIZI 





groups (0.001+0.1 [group 2], 0.08+0.1 [group 3], and 
0.23+0.1 [group 4]), confirming that the HSDS worsened 
in the untreated children, and the change in HSDS was 
significantly greater in group 4 than in groups 2 and 3. 

Thyroid, kidney, and liver function and oral glucose tol- 
erance test results were normal in all subjects. The only 
side effects reported were slight transitory sleepiness in 
four children receiving clonidine and occasional nausea 
and vomiting in six patients receiving levodopa. 


COMMENT 

In recent years, the virtually unlimited supply of recom- 
binant GH has led to renewed interest in treating short 
children who do not fulfill the classic criteria of GH de- 
ficiency. Even if the results of many studies seem encour- 
aging, the long-term safety and efficacy of GH treatment 
are still unknown. Moreover, the ethics of treating disease- 
free children are still under debate, and the high cost of 
the drug places a heavy economic burden on the family 
and/or society. 1®1° 

These problems together with expanded knowledge of 
the neuroregulatory mechanisms of GH secretion have led 
to the use of alternative agents, such as clonidine and 
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Levodopa 


Contro! 


4 7 2 4 


Time, mo Time, mo 


Growth 
Hormone 


Clonidine 





Fig 1.— Individual height velocities (HVs) of children in groups 1 (no 
medication), 2 (levodopa), 3 (clonidine), and 4 (growth hormone). 


levodopa, that are able to stimulate GH production from 
the pituitary. The mechanism of action of these drugs is 
not yet completely clear. There is indirect evidence that the 
GH secretion induced by levodopa is due to the release of 
GH releasing hormone, while clonidine seems to predom- 
inantly act through inhibition of the somato-statinergic 
tone. 

Several trials with these agents have been conducted in 
different subpopulations of short normal children. How- 
ever, to our knowledge, no studies have examined the 
different growth-stimulating efficacy of these drugs in 
children with similar clinical and auxological features. For 
this reason we compared the ability of GH, clonidine, and 
levodopa to enhance growth in a homogeneous group of 
short and slowly growing children. 

The findings of the present study indicate that GH is 
effective in improving the growth of short normal chil- 
dren. The administration of levodopa for 6 months did not 
induce positive changes in the auxologic parameters an- 
alyzed, while the results obtained with clonidine were in- 
termediate between those with GH and levodopa. How- 
ever, despite the absence of remarkable improvements, 
both clonidine and levodopa were able to prevent the re- 
duction of HSDS that occurred in the control group. 

The results summarized above demonstrate that GH 
was the most effective growth-promoting agent we used. 
This observation is in agreement with studies in which a 
high percentage of short children receiving short-term GH 
therapy had an improvement in both HV and HSDS.*” 
The lack of correlation between pretreatment and post- 
treatment values of all the auxologic parameters analyzed 
indicates that these factors were not important in predict- 
ing response to treatment. Therefore, a short-term ther- 
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Fig 2.— Changes in height velocity (AHV), HV SD score (AHVSDS), 
and height SD score (AHSDS). Asterisk indicates P<.05 compared 
with the control group; dagger, P<.05 compared with the control, 
levodopa, and clonidine groups; double dagger, P<.05 compared 
with the levodopa, clonidine, and growth hormone groups; and sec- 
tion mark, P<.05 compared with the growth hormone group. 


apeutic trial with GH seems to be the only way to identify 
the children who might benefit from this therapy.” 

Huseman™ reported evidence for dopaminergic stim- 
ulation of growth in GH-deficient subjects and in children 
with intrauterine growth retardation, microcephaly, and 
psychomotor delay. In addition, it has been shown that 
levodopa potentiates the effects of GH treatment in some 
children with growth hormone deficiency.” The results 
we obtained treating short normal children with levodopa 
are not as encouraging as those mentioned above. Only 
one child, in fact, had an imprcvement in HV greater than 
2 cm/y. It should be pointed cut, however, that the het- 
erogeneity of clinical characteristics of the patients exam- 
ined in the different studies makes comparisons unsuit- 
able. 

The potential usefulness of clonidine as a growth- 
promoting agent in the treatment of non—GH-deficient 
short stature has been shown in three studies. The most 
encouraging study reported on 16 prepubertal children 
from San Salvador, El Salvador, who were treated with a 
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single nightly dose of clonidine, 0.15 mg/m’, for 1 year.*° 
All 16 children had a rise in HV during treatment. The 
other two reports were by Pintor et al,” who treated 34 
short normal children with clonidine, 0.1 mg/m? daily in 
two doses. The majority of children responded to the treat- 
ment regimen, although HV increased by more than 2 
cm/y in only 21 subjects. In contrast to these studies, Pes- 
covitz and Tan" found no sustained increases in GH pro- 
duction or improvements in HV in a placebo-controlled 
trial with administration of a single daily dose of clonidine, 
0.1 mg/m’. . 

In the present investigation, despite the improvement 
in mean HV and HVSDS, clonidine raised HV by more 
than 2 cm/y in only two children, results that approximate 
those of Pescovitz and Tan. 

The most significant differences among these studies are 
those in patient selection and clonidine dosing. This is 


why it was important to test the efficacy of these drugs in . 
subjects with similar clinical characteristics, randomly as- 


signed to different treatment regimens. 

The absence or 2 of controls is a major limit 
of many reports, particularly when the purpose of the 
study is the evaluation of drug efficacy. In our study the 
follow-up of the control children showed a significant re- 
duction in HSDS with time, probably related to idl ag 
sistence of low HV throughout. This finding is partially at 
variance with the results of Pescovitz and Tan”! in children 
treated with placebo. However, the baseline HV in this 
group of children treated with placebo was higher than in 
our patients, which might explain the divergent growth 
patterns of the two groups. The fact that HSDS was not 
reduced in the children treated with levodopa and cloni- 
dine indicates that these drugs did positively affect 
growth; at least growth did not deteriorate in these sub- 
jects, as it did in untreated subjects. 


In conclusion, GH appears to be the most effective drug 


tested in this study in promoting growth in short normal 
children with the above-mentioned auxological features. 
However the effect on growth showed by clonidine and, 
to a lesser degree, by levodopa, although not sufficient to 
counsel treatment with these drugs, could lead to new 
ways of treatment, such as with newer GH-stimulating 
substances. | 
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Age-Related Patterns of Thyroid-Stimulating 
Hormone Response to Thyrotropin-Releasing 
Hormone Stimulation in Down Syndrome 


Teresa Sharav, MBBS, MPH; Heddy Landau, MD; Zvi Zadik, MD; Thomas R. Einarson, PhD 


@ Thyroid function in subjects with Down syndrome was 
studied using the thyrotropin-releasing hormone test. Forty- 
seven infants and children with Down syndrome were in- 
vestigated. Ages ranged from 1 month to 7 years; there were 
26 boys and 21 girls. Fourteen of the subjects with Down 
syndrome who had an exaggerated thyroid-stimulating hor- 
mone response to thyrotropin-releasing hormone stimula- 
tion had two or more annual follow-up tests. The remaining 
33 subjects who only underwent one thyrotropin-releasing 
hormone test were compared with 22 age-matched controls 
(11 boys and 11 girls). Mean basal thyroxine 4 and triiodo- 
thyronine 3 values were in the normal ranges. All thyroid 
antibody titers were negative. Mean basal thyroid- 
stimulating hormone levels of subjects with Down syn- 
drome were significantly higher than those of controls for 
all ages, even though there was a decline in thyroid- 
stimulating hormone levels in both houpe Peak thyroid- 
stimulating hormone response levels were span an y 
greater in the subjects with Down syndrome than in the 
controls. Longitudinal study of the 14 children with Down 
syndrome with an exaggerated thyroid-stimulating hor- 
mone response showed that the response remained exag- 
gerated until the third year of life, when it declined to nor- 
mal levels. Thyroid dysfunction during the growth spurt of 
infancy or delayed maturation of the hypothalamic pitu- 
itary thyroid axis are proposed mechanisms. 
(AJDC. 1991;145:172-175) 


n increased prevalence of disorders of the hypotha- 

lamic pituitary thyroid axis in children with Down syn- 
drome has been described. Autoimmune thyroiditis in 
cases of pubescent and postpubescent Down syndrome is 
well known.** The prevalence of congenital hypothy- 
roidism in neonates with Down syndrome has been re- 
ported to be 28 times greater than that in normal néo- 
nates.” Higher mean basal thyroid-stimulating hormone 
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(TSH) levels in patients with Down syndrome compared 
with controls has been shown to occur throughout the age 
spectrum, includin infancy. This phenomenon has been 
termed thyroid dysfunction.°” However, these high mean 
basal TSH levels are accomparied by normal mean thyroxine 
(T,) and triiodothyronine (T;) levels. The meaning of the high 
basal TSH levels in association with normal T, and T; levels 
in patients with Down syndrome has yet to be explained. 

Infants with Down syndrome with high TSH levels have 
been shown to ke smaller than those with lower TSH lev- 
els.° This observation has been noted in infancy, mainly 
before age 4 years. Some children with hypothalamic pi- 
tuitary disorders have high basal TSH levels and an ex- 
aggerated TSH response to the administration of exoge- 
nous thyrotropin-releasing hormone (TRH) in the 
presence of normal T, and T; levels.”’’° The present study, 
using the TRH stimulating test, was undertaken to further 
elucidate thyroid dysfunction in infants and children with 
Down syndrome. 


PATIENTS AND METHODS 


Forty-seven infants and children with Down syndrome were 
included in the study. Chromosomal analysis showed that a tri- 
somy 21 was present in 45 children; one other case was a trans- 
location and another was a mosaic. Ages ranged from 1 month 
to 7 years; there were 26 girls arid 21 boys. Thirty-seven of the 
patients were from the Jerusalem (Israel) Child Development 
Center to which all infants with Down syndrome born in Jerus- 
alem are referred. Ten patients were from the Rehovot area of 
Israel. Initially, the patients were included as they came for rou- 
tine follow-up; they ranged in age from 1 month to 7 years. How- 
ever, as new infants were born they were studied within 3 months 
of birth; consequently, there were more infants in the youngest 
age category. All the infants induded in the study were born 
within 3 weeks of term, all were in good health, and none had 
clinical goiter. 

Patients were examined after an overnight fast or, in infants, 
4 hours after their early morning feeding. The TRH stimulation 
test was performed by injecting an intravenous 4-.g/kg bolus of 
synthetic TRH (Roche, F. Hoffman La Roche Ltd, Basle, Swit- 
zerland); serum TSH levels were determined before injection and 
15, 30, and 60 minutes after injection. The higher of the 15 and 
30 minute values was designated as the peak value. Total T, and 
T levels were measured in unextracted serum by radioimmu- 
noassay (Seralute Ames Co, Elkhart, Ind; T3 RIA Kit, Amersham, 
Arlington Heights, Ill). Serum TSH levels were measured by ra- 
dioimmunoassay™ with a sensitivity of 0.5 to 1.0 mU/L. 

Antibody titers to thyroglobulin and thyroidal microsomal an- 


tibodies were measured by immunofluorescence. The Jerusalem 
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Table 1.—Thyroxine (T,) Values and Levels of TSH Response to TRH Injection in Patients With Down Syndrome and 
Controls by Age Groups* 


T,, nmol/L 


Overall 


Down syndrome 126435 


Control 142+19 


<ly 


Down syndrome 126+42 


Control 138+19 


1to3y 
Down syndrome 


Control 


3to7y 
Down syndrome 


Control 


127+23 
133419 


116422 
153421 





i Peak 
Basal TSH, mU/L 
TSH, mU/Lt 


TSH, mU/L 


(15 or 30 min)f (60 min)§ 


18.2+11.4 
10.8+ 5.4 


25.8411.4 
14.7 +5.7 


7.3+6.9 
2.5+1.8 


23.2+13.5 
15.5+5.3 


30.5+11.3 
18.0+4.2 


10.2+7.7 
4.0+2.3 


15.3+4.4 
10.9+3.9 


23.9+8.1 
17.5+45.4 


4.2+3.9 
2521.1 


9.6+3.6 
5.91.7 


14.9+ 4.8 
9.0 £2.4 


2.70.6 
1.3+0.8, 


«Numbers are means+SDs. TSH indicates thyroid-stimulating hormone; and TRH, thyrotropin-releasing hormone. 


+Using analysis of variance (ANOVA), f=4.1; P<.05. 
+Using ANOVA, f=11.9; P<.001. 
§Using ANOVA, f=4.0; P<.05. 


and Rehovot laboratories used the same kits and standard mea- 
surements. The normal adult ranges for the laboratory values are 
as follows: T, 59 to 154 nmoV/L; Ts, 1.23 to 3.1 nmol/L; and TSH, 
0.5to6 mU/L. A peak TSH response of above 20 mU/L is classified 
as exaggerated. Fisher's criteria’* were used to diagnose hy- 
dee erat as a function of age. The values were as follows: 

om 1 to 12 months, T, 80 to 198 nmol/L; T, 1.6 to 3.4 nmol/L; 
and TSH, 0.5 to 6.5 mU/L; from 1 to 6 years, T, 68 to 171 nmol/L; 
T;, 1.5 to 3.4 nmol/L; and TSH, 0.6-to 6.3 mU/L; and from 7 to 
12 years, T, 62 to 160 nmol/L; T}, 1.3 to 3.2 nmol/L; and TSH, 0.6 
to 6.3 mU/L. The TSH responses to TRH stimulation in the infants 
with Down syndrome were compared with those of the controls. 

An age-matched control group of 22 infants and children (11 
boys and 11 girls) was obtained from the Pediatric Endocrinology 
Departments of the Jerusalem and Rehovot Hospitals. These 
were children who, during the period of the study, underwent 
the TRH test for various clinical reasons and in whom no sub- 
sequent biologic or endocrine abnormality was found. Thirty- 
three of the children with Down syndrome who underwent onl 
one TRH test were compared with the controls. The children wit 
Down syndrome and the controls were grouped according to age. 

There were insufficient numbers of subjects tested to group by 
year, so the grouping was as follows: younger than 1 year; 1 to 
3 years of age; and older than age 3 years. The remaining sub- 
group of 14 children with Down syndrome who had an initial 
exaggerated response to TRH stimulation was analyzed sepa- 
rately. All 14 patients had a TRH test performed again after ap- 
proximately 1 year, and six patients had three annual TRH tests 
performed. Eighteen of the tests were performed on children 
younger than 1 year, 11 on children between ages 1 and 3 years, 
and five on children older than 3 years. 

For statistical analysis, a repeated-measures analysis of vari- 
ance (ANOVA) was performed to examine differences between 
children with Down syndrome and controls at varying age 
groups. >14 For the group of 14 children with Down syndrome 
who had follow-up repeated TRH tests performed, Duncan's 
Multiple Range Test was used. This was used to partition the 
effects of age within subject variation and across subject variation 
in TSH. l 


RESULTS 

Mean T, and T, values were within the normal range in 
both the Down syndrome and control groups. All thyroid 
antibody study results were negative. Using Fisher’s cri- 
teria,!? none of the infants with Down syndrome had T, 
levels sufficiently low to be designated clearly as hypothy- 
roid. Table 1 shows T, values in relation to basal, peak, and 
1-hour TSH levels in subjects with Down syndrome and 
controls. Repeated-measures ANOVA showed that mean 
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Table 2.—Basal and Peak TSH Levels in a Group of 14 
Patients With Down Syndrome Studied Longitudinally* 






No. of tests 11 18 


Basal TSH level, mU/L} 8.1449 6.83.9 
Peak TSH level, MUA§ 35.9+7.1 36.4+ 10.1 


*Unless otherwise indicated, numbers are means + SDs. TSH indi- 
cates thyroid-stimulating hormone. 

+Values for patients younger than 1 year and between 1 and 3 years 
are not statistically different. 

+Using Duncans Multiple Range Test, f=3.45 and P<.05. 

§Using Duncan's Multiple Range Test, f=3.96 and P<.05. 





2.1+1.0 
24.3+13.6 





basal TSH levels of subjects with Down syndrome were 
significantly higher than those of age-matched controls 
(f=4:1; P<.05). The peak TSH response was significantly 
higher in the Down syndrome population than in the con- 
trol group (f=11.9; P<.001). The mean 1-hour TSH level 
was also significantly higher in the subjects with Down 
syndrome than in the controls (f=4.0; P<.05). This dif- 
ference between patients with Down syndrome and con- 
trols held true for all age categories, even though the basal 
and peak TSH levels of the children with Down syndrome 
declined to levels that would be considered normal forage. 
The subgroup of 14 subjects with Down syndrome who 
had an initial exaggerated TSH response to TRH stimu- 
lation was studied longitudinally. 

Duncan’s Multiple Range Test (Table 2) showed a sig- 
nificant difference of basal TSH and peak TSH levels be- 
tween the two younger age groups compared with the 
oldest age category (P<.05). The mean peak TSH response 
remained at a level of 36.4 mU/L until the third year, after 
which it declined to approximately normal levels. 


COMMENT 
The concentrations of serum thyroid hormones vary 
with age, and norms as a function of age have been de- 
rived.’* Our baseline results were compared with these 
norms as well as with levels in the controls used in the 
study. Although the number of controls in the present 
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study was small because the TRH test is not a routine pro- 
cedure, when control group peak TSH values were com- 


pared with those of a larger study, the values were com- © 


patible.” For children younger than 1 year, our control 
group peak TSH level was 18 mU/L compared with 17 
mU/L fora larger study group; between 1 and 3 years, 17.5 
mU/L compared with 14.1 mU/L; and between 3 and 6 
years, 9.0 mU/L compared with 9.7 mU/L. 

Using Fisher’s criteria, none of our patients with Down 
syndrome showed clear-cut hypothyroidism, but they had 
persistently higher basal TSH levels than did normal con- 
trols, which were associated with T, and T; levels appro- 
priate for age. This higher basal TSH level was accompa- 
nied by a significantly greater TSH response than in the 
controls. With increasing age, there was a decline in both 
basal TSH and peak TSH responses to what:could be con- 
sidered normal levels, although they continued to be 
higher than those of the controls.(P<.001). The subgroup 
of 14 patients with Down syndrome who, on initial testing, 
had an exaggerated TSH response maintained the exag- 
gerated peak TSH response until the third year of life. 

Transiently elevated TSH levels have been observed in 
premature infants, and are associated with jaundice and 


respiratory and fetal distress. %17 The cause of the thyroid ` 


insufficiency remains unknown. The suggested hypoth- 
esis is that it is due to low thyroidal content of iodine in 
newborn infants and delayed maturation of enzymatic 
mechanisms of intrathyroidal hormonogenesis. Although 
none of the infants or children with Down syndrome stud- 
ied were premature or ill, the above hypothesis could be 
considered in the etiology. Thyrotropin levels are phys- 
iologically high in newborns. Levels decline to normal by 
age 4 days and even transiently high TSH levels return to 
normal by age 2 months.” In the infant with Down syn- 
drome, prolongation of this physiologically high TSH 
could be an expression of immaturity of the hypothalamic 
pituitary axis. This could result in the secretion of a thy- 
rotropin of low biologic activity, which, in turn, may be 
an expression of a TRH deficiency.’*!? Other hypotha- 
lamic factors involved in TSH regulation, such as dopam- 
` ine or somatostatin levels, may be involved. 
Delayed maturation of the hormone somatomedin has 
been shown to occur in children with Down syndrome,”° 
with incomplete switching from the fetal form of so- 
matomedin to the growth hormone-related insulin 
growth factor. With increasing age, the basal TSH and 
peak TSH ha? Ane declined to normal levels. As met- 


abolic needs decline with age, so the biochemical expres- 


sion of thyroid dysfunction as expressed by TSH measure- 
ments improves. Other compensatory mechanisms may 
come into play, such as the reduction in the pituitary 
threshold for the 
basal and peak TSH levels in gaara with Down syn- 
drome are consistently higher than those in the controls, 
which may suggest a different mechanism. The relatively 
high TSH levels were associated with normal T, and T, 
values Paradoxically high TSH levels in the presence of 
normal T, and T, values have been described in a small 
number of heterogeneous thyroid disorders and have 
been termed inappropriate secretion of TSH.” Proposed 
mechanisms are of peripheral resistance to thyroid hor- 
mones or central disorders of TSH secretion. Down syn- 
drome cell membranes are known to have abnormal bio- 
chemical, physiologie and receptor functions.”*”° These 
altered cell membrane properties could pn have 
: some effect on thyroid hormone receptor functions. 
Since the biochemical findings are not of clear-cut hy- 
pothyroidism and only of dysfunction that appears to im- 
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feedback of TSH.?!? However, both the © 


prove with age, one is prompted to ask if there are any 
clinical implications. Until now, empirical thyroid treat- 
ment without clinical or biochemical evidence of hypothy- 
roidism has not proved to be of much value” and has only 
created false hopes in the parents of these children. How- 
ever, it has been shown that children with Down syn- 
drome who are younger than 4 years and who have el- 
evated TSH levels showed growth retardation compared 
with children with lower TSH levels. : 

Furthermore, thyroid supplement treatment of a num- 
ber of.infants with hypopituitarism who had normal T, 
values associated with high basal TSH levels and an ex- 
aggerated response to TRH led to an increased growth rate 
during the period of treatment.’ Hence, these findings 
may warrant a trial of thyroid supplementation in those 
infants with Down syndrome who have high TSH secre- 
tion. Ideally, this should be done under double-blind con- 
ditions and the follow-up continued until adulthood. The 
key question remains that even if there is increased short- 
term growth velocity, is there significant long-term 
growth improvement? Criteria for improvementin growth 
and other areas of development will need to be estab- 
lished. 
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Pediatric Intensive Care 


2nd ed, edited by Eliezer Nussbaum, 964 
, $155, Mount Kisco, NY, Futura Pub- 
lishing Co, 1989. 


This second edition is another en- 
try in the burgeoning area of text- 
books addressing topics of the inten- 
sive care unit. It bears little similarity 


to the first edition, being markedly 
better (and larger) in all pe 
written 


The text is generally we 
and covers most subjects in adequate 
detail for pediatric house officers and 
practitioners. Its 50 chapters have 
many excellent features. Most of the 
pulmonary section is superb. Roent- 
genographic evaluation of respira- 
tory problems is dealt with nice 7 in 
numerous chapters. Several short 
chapters detail specific entities such 
as pneumothorax and pleural effu- 
sion. These are useful and well- 
written chapters that provide much 
valuable information to the bedside 
clinician. However, some areas are 
covered only superficially. The chap- 
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ter on Reye’s syndrome is six pages 
long; it has numerous typographical 
errors and covers the topic inade- 
quately. Poisoning and drug inges- 
tion also are covered weakly —tricy- 
clic antidepressants and aspirin 
intoxication are not mentioned, for 
instance. Details concerning the im- 
plementation of technologies such as 
pulmonary artery catheters, intracra- 
nial pressure monitoring, and me- 
chanical ventilation are scarce. Me- 
chanical ventilators are discussed in 
54 pages. Most of the subjects in the 
section on neurointensive care are 
described briefly. Finally, issues con- 
cerning nursing receive only token 
attention. 

Certain sections of this textbook 
are excellent. Michael Radetsky has 
written a beautiful presentation of 
medical ethics in the pediatric inten- 
sive care unit. The entire section is 
written eloquently; is readable for 
physicians, nurses, and students; 
and encapsulates subjects that are of- 
ten inadequately covered in text- 
books of pediatrics or critical care. 


young children with Down syndrome (mongolism): a double 
lind longitudinal study. J Pediatr. 1965;66:776-778. 


The chapter by Drs Royall and Levin 
on adult respiratory distress syn- 
drome is very good, presenting the 
perfect level of detail. 

How does this book fit into our li- 
braries? Dr Nussbaum has assembled 
a group of respected authors, and this 
single-volume text seems a compro- 
mise between bedside handbooks 
and two-volume tomes on the sub- 
ject. This is not an encyclopedic work 
and it would be inadequate prepara- 
tion for subspecialty examinations of 
critical care. It exceeds the limits of 
bedside handbooks, and it can be 
read in several weeks. In short, the 
textbook ee romeo: in its 

se, bridgi e between 
kese two cation Its Aid find a 
welcome spot in many personal li- 
braries. 


J. MICHAEL DEAN, MD 
Division of Critical Care 
Department of Pediatrics 
University of Utah 

Medical Center 
100 N Medical Dr 
Salt Lake City, UT 84113 
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Sports Medicine | ‘ | 


Sudden Cardiac Death in Young Athletes 


A Review 


Francis M. McCaffrey, MD; LCDR David S. Braden, MC, USNR; William B. Strong, MD 


Death on the court: Loyola Marymount’s Hank Gathers 
was at the top one minute, the next, he collapsed and 
lay dying as his mother stood mournfully by him.” This 
was the lead story in the March 12, 1990, issue of Sports 
Illustrated (pp 14-17). USA Teday (March 6, 1990:1A) carried 
the story of Hank Gathers’ death for 4 days, including the 
front-page headline, “Athletes at risk: many put health, 
even life on the line to play.” The tragic death of a national 
sports celebrity gaining front-page coverage is not un- 
usual. Such events hold a morbi 
undue fear among parents, coaches, community leaders, 
and physicians involved in the care of young athletes. This 
review will attempt to place sudden cardiac death in a pre- 
viously asymptomatic young athlete in perspective while 
providing recommendations for identifying the athlete 
who may be at risk. | 
Sudden unexpected death (SUD) has been defined as 
death caused by cardiac arrest up to 6 hours after the initial 
onset of symptoms or collapse in individuals who have not 
been previously recognized to have cardiovascular dis- 
ease.! In the following discussion, individuals with 
known, predisposing cardiac lesions will not be 
discussed.?+ Concern for SUD in athletes is out of pro- 
ee Se to the actual incidence (Augusta Chronicle. Septem- 
er 12, 1988:1B), which is estimated to be one to two cases 
per 200 000 athletes per year .*”° Epstein and Maron” have 
estimated that five in 100 000 young athletes may have a 
condition that makes them vulnerable to sudden death, 
and of those at risk, 10%, or one in 200 000 athletes, will 
die suddenly and unexpectedly. Between 1983 and 1988, 
there were less than 60 reported cases of sudden cardiac 
death among high school athletes, approximately 12 per 
year in the United States. The incidence of SUD in grade 
school athletes is less. After excluding trauma, cardiac 
death is the most frequent cause of sports-related death 
in young athletes.’ Few studies are limited to SUD in 
young athletes. 7? However, if one reviews these studies 
and those involving youth, activity, and SUD, a fairly re- 
producible group of conditions are reported (Table 1). 
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HYPERTROPHIC CARDIOMYOPATHY 

Whether known as hypertrophic cardiomyopathy 
(HCM), or by almost 80 other names,” including idio- 
pathic hypertrophic subaortic stenosis or hypertrophic ob- 
structive cardiomyopathy, this disease process is the 
leading cause of SUD among young athletes.**”* Hyper- 
trophic cardiomyopathy is characterized by a hypertro- 
phied but nondilated left ventricle in the absence of sys- 
temic disease or left-sided obstruction capable of 
producing left ventricular hypertrophy (Table 2).*°** Mus- 
cular hypertrophy reduces left ventricular chamber size 
and volume and impairs diastolic filling.‘**° Obstruction 
to left ventricular outflow may occur secondary to the hy- 
pertrophy of the subaortic septum!” and to systolic an- 
terior motion of the mitral valve.’® In addition to inflow 
restriction and outflow obstruction, areas of localized hy- 
pertrophy other than the septum serve as potential ar- 
thythmogenic foci. Most often, ventricular tachycardia 
leading to fibrillation is cited as the cause of death,’”*° 
although supraventricular arrhythmias leading to second- 
ary ventricular fibrillation may also occur.”° 

Prognostic factors for sudden death suggested in patients 
with HCMarea family history of sudden death,” ventricular 
tachycardia,” anda young ageat onsetofsymptoms.”””* For 
patients. known to have HCM, the annual mortality rate 
ranges from 2% to 3%. However, the annual mortality rate 
increases to 8% in those patients with a documented episode 
of ventricular tachycardia.” 

The inheritance of HCM is autosomal dominant with a 
high degree of penetrance found on echocardiographic ex- 
amination. 1184 Therefore, if HCM is confirmed, all first- 
degree relatives should be examined echocardiographically. 

Commonly, there are no symptoms, or the initial symp- 
tom is sudden death (Table 2).~ Except for syncope and 
severe dyspnea,” symptoms are not predictive of 
SUD. 20-13- 7,20 

The classic physical examination (Table 2) in patients with 
HCM includes an increased left ventricularimpulse that may 


Department Editors.— William B. Strong, MD, Augusta, Ga; 
Carl L. Stanitski, MD, Pittsburgh, Pa; Ronald E. Smith, PhD, 
Seattle, Wash; Jack H. Wilmore, PhD, Austin, Tex 

Purpose.—This section provides current information related 
to the medical needs of young athletes, as pertinent to coun- 
seling young athletes and their parents regarding sports par- 
ticipation and practices contributing to the health maintenance 
of the athlete, as well as current concepts in the prevention, 
diagnosis, and treatment of sports-related illnesses and injuries. 
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Disease Total No. (%) 










Hypertrophic cardiomyopathy 20 (24) 
Coronary artery abnormalities 15 (18) 
Coronary artery disease 12 (14) 
Myocarditis 10 (12) 
Marfan’s syndrome 3 (4) 
Dysrhythmias l 2 (2) 
Mitral valve prolapse 3 (4) 
Other 9 (11) 
No cause identified 10 (12) 


Table 1.—Athletes Aged 30 Years or Younger With Sudden Unexpected Cardiac Death* 














With Exercise 
Exercise Nonexercise Unknown 












5 
12 0 3 
9 0 3 
9 1 0 
3 0 0) 
2 0 0 
3 0 0 
4 0 5 
6 3 1 





“Studies reviewed for this table involved reports of athletes only (T sung et al,” Thomas and Cantwell,? Maron et al," Cantwell, and James 


et al’*) or of athletic endeavors (Topaz and Edwards,? and Lynch’). “Other” category primarily inc:uded idiopathic concentric cardiac hypertrophy 


or acute rheumatic heart disease. 
tMost of the subjects were actively exercising. 









Table 2.—Signs and Symptoms Associated With 
Hypertrophic Cardiomyopathy 


Signs and Symptoms 


Symptoms 
Sudden death 
Dyspnea 
Fatigue 
Syncope 
Angina 
Seizures 

Physical examination 
Palpation 

4th heart sound 
Brisk carotid upstroke 
Pulsus biferiens 
Double apical impulse 
Auscultation 
Harsh left precordial ejection murmur 
Murmur diminishes with squatting 
Murmur increases with standing 
Laboratory examination 
Echocardiographic changes 

Asymmetric septal hypertrophy with septal_free wall ratio 
>1.3 

Diminished left ventricular cavity 

Systolic anterior motion of the anterior leaflet of the mitral 
valve 

Discrete (nonseptal) areas of hypertrophy 

Diastolic dysfunction (impaired filling) 

Cardiomegaly on chest roentgenogram 

Electrocardiographic changes 
Left ventricular hypertrophy 
Repolarization abnormalities 
Dysrhythmias 


































be double, a palpable fourth heart sound, pulsus biferiens,® 
and a systolic murmur at the lower left sternal border to apex 
that diminishes on squatting and increases in intensity on 
assuming a standing position.” Occasionally, the highly 
conditioned athlete may have some findings that mimic 
HCM. The differentiation of this “athlete’s heart” (Table 3) 
from HCM should be made by a cardiologist. 

When the findings from a family history or physical ex- 
amination are suggestive of HCM, the diagnosis is con- 
firmed by two-dimensional and M-mode echocardio- 
graphic examination (Table 2).° The electrocardiogram is 
not diagnostic but is usually abnormal, !?18:77:28 and car- 
diomegaly is often found on a chest roentgenogram.” 
Twenty-four- and 48-hour ambulatory monitoring is ab- 
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normal in a very high percentage of patients”? and has 
potential prognostic significar:ice.” 

The athlete with HCM should be restricted from stren- 
uous sports, dynamic or static, but may be permitted a 
light-exercise regimen. 


CORONARY ARTERY ABNORMALITIES 
Aberrant Coronary Arteries 

Normal coronary artery anatomy is demonstrated in Fig 
1 (top). Aberrant origin of the left coronary artery from the 
right sinus or the right coronary artery from the left sinus 
coursing between the aorta and the right ventricular out- 
flow tract have been associated with SUD (Fig 1, center and 
bottom).*°° Other coronary anomalies have more rarely 
been associated with SUD.*°*’ The most frequent cause 
of SUD resulting from aberrant coronary origin is the left 
coronary artery originating at ar: acute angle from the right 
sinus of Valsalva or from the right coronary artery (Fig 1, 
center). In the necropsy study by Cheitlin and col- 
leagues,*° 97% of subjects with an SUD attributed to left 
coronary artery aberrancy were younger than 22 years, 
and 78% of them died during exercise or immediately 
thereafter. Other authors have also found an association 
with an aberrant right coronary artery, exercise, and sud- 
den death.*° A tragic outcome may also result when the 
myocardium is supplied by a single coronary artery.°” 

Symptoms of aberrant coronary arteries include those 
symptoms associated with myocardial ischemia, ie, an- 
ginal chest pain and especially syncope with exertion.® 
However, as with HCM, sudden death may be, and often 
is, the presenting symptom, and the results of physical 
examination are usually entirely normal. 

Any patient with syncope during exercise should have a 
cardiology consultation, and the cardiologist is obligated 
to address the possibility of coronary aberrancy. An ab- 
errant left coronary artery coursing between the aorta and 
right ventricular outilow tract should be corrected. Itis our 
experience that, once corrected, it may be possible to re- 
turn to full athletic activity under medical supervision. 


Kawasaki Disease 
The authors are unaware of SUD in an athlete secondary 
to Kawasaki disease. However, a medical student at our 
institution did require coronary artery bypass surgery in 
adolescence as a result of Kawasaki disease as a child. My- 
ocardial infarction and sudden death are well-recognized 
complications of Kawasaki diseas2.***° Coronary stenosis 
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Echocardiographic Findings 







Left ventricular cavity size 








Septal—posterior wall thickness ratio >1.3 
Diastolic function 





Evidence of inheritance (via echocardiogram) Yes 


*Echocardiographic signposts are listed that distinguish hypertrophic cardiomyopathy from athlete's heart, which results from intensive athletic 


training (see text). 





Fig 1.— Normal and aberrant coronary anatomy. Top, Normal origin and 
course ofthe coronary arteries. Centerand bottom, Twomostcommon 
congenital coronary artery aberrations associated with sudden unex- 
pected cardiac death. PA indicates pulmonary artery; RCA, right cor- 
onary artery; LMCA, left main coronary artery; LAD, left anterior de- 
scending coronary artery; LCx, left circumflex coronary artery; and P, 
R, and L, posterior, right, and left aortic cusps, respectively. 


may be severe and asymptomatic.*° Approximately 25% 
of all myocardial infarctions in a nationwide study in Japan 
occurred several years after the initial disease. Although 
the majority of children in whom coronary artery stenosis 
will develop have coronary abnormalities by echocardio- 
graphic examination at the time of the initial disease, a 
small percentage may have a normal echocardiogram, and 
later, coronary artery stenosis will develop.” 

The authors would recommend that any child with a his- 
tory of Kawasaki disease, who at the time of initial disease 
had echocardiographically documented coronary changes, 
prolonged fever, or congestive heart failure without subse- 
quent documentation of normal coronary arteries, should be 
seen by a cardiologist before athletic participation. 


ATHEROSCLEROTIC CORONARY ARTERY DISEASE 
While sudden cardiac death in adults older than 35 years 
is almost exclusively secondary to atherosclerotic coronary 
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-Table 3.— Hypertrophic Cardiomyopathy vs ‘Athlete’s Heart’* 
Hypertrophic Cardiomyopathy 


Diminished 


Diminished left ventricular 
compliance and diastolic filling 







Athlete’s Heart 
Normal or increased 
<1.3 


Normal left ventricular compliance 
and filling 


No 





artery disease, children and young adults rarely die of cor- 
onary artery disease (Table 1). 

Premature atherosclerotic coronary artery disease, re- 
sulting in a myocardial infarction or symptoms of ischemia 
in the second or early third decade of life, is usually the 
result of a severe familial dyslipidemia, most commonly 
severe heterozygous Mh I“ or homozygous type II hy- 
percholesterolemia. The gene for this is present in one of 
every 500 people.** Therefore, the statistical likelihood of 
the homozygous state occurring is only one per million. 
Nevertheless, a component of the preparticipation assess- 
ment should include a family history of premature car- 
diovascular death or hypercholesterolemia. A fasting li- 
poprotein profile aie: be measured on all individuals 
with a positive family history. 


MYOCARDITIS 

Active, acute myocarditis is an inflammation of the my- 
ocardium thatis demonstrated ona biopsy specimen by lym- 
phocytic infiltration of the myocardium associated with focal 
necrosis. Sudden cardiac death has been reported at rest and 
during exercise with both acute and chronic myocardi- 
tis. 1257424445 Noren et al observed histologic evidence of 
myocarditis in 17% of SUDs in children younger than 16 
years, while in a similar cohort of traumatic deaths, only 2% 
were observed to have myocarditis.” The proportion of sud- 
den cardiac death ascribed to myocarditis as been. reported 
to range from 18% to 29% .* 

Myocarditis, sudden death, and exercise, are probably sec- 
ondary to conduction system inflammation.“ 

Signs of myocarditis may range from only a mild but 
persistently elevated heart rate to ectopy, cardiomegaly, 
and signs of congestive heart failure. The electrocardio- 
gram may show diffusely low voltages, ST-segment ab- 
normalities, ventricular ectopy, fixed coupling, and/or 
heart block. "4647 

Without symptoms or signs suggestive of myocardial 
involvement, the diagnosis of myocarditis is exceedingly 
difficult, if not impossible, to make. To restrict participa- 
tion on the basis of a low-grade fever, or to recommend 
evaluation of such noncardiac symptoms by a cardiologist, 
is both impractical and unrealistic. Many athletes “play 
through” a cold or mild febrile illness, especially if they are 
highly competitive. For the athlete who does not feel well 
because of a febrile illness, participation should be re- 
stricted. For the athlete who has signs or symptoms sug- 
gestive of myocardial involvement (as listed above), re- 
striction in athletic participation and a cardiovascular 
evaluation are recommended. 


MARFAN SYNDROME 
Marfan syndrome isa constellation of physical signs that 
primarily involve the musculoskeletal, ocular, and cardio- 
vascular systems as a result of connective tissue derange- 
ment. The overall incidence of Marfan syndrome in its 
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Table 4.—Signs and Symptoms of Marfan’s Syndrome* 


Signs and Symptoms 


Musculoskeletal 
Arachnodactyly 
Pectus deformity 
High narrow palate 
Height >95th percentile 
Hyperextensible joints 
Vertebral column deformities 
Pes planus 
Striae distensae 
Inguinal hernia 

Cardiovascular 
Mitra! valve prolapse 

- Aortic root dilation 
-Mitral regurgitation 
Aortic regurgitation 
Congestive heart failure 
Infective endocarditis 
Aortic dissection 

Ocular 
Upward ectopia lentis 
Myopia 
lridodonesis 
Glaucoma 

Retinal detachment 
























*Findings are listed from most common to least common from top to 
bottom for each section (adapted from Missri and Swett*). 


clinically diagnosable form is five to eight persons per 
100 000.*° It is inherited as an autosomal dominant with 
variable expression. It may occur sporadically in approx- 
imately 15% of cases.” 

There have been recent and well-publicized reports of 
athletes” dying suddenly of complications of this syn- 
drome, and most necropsy reviews of sudden cardiac 
death in young athletes have included cases of Marfan 
syndrome (Table 1). +21? 

One or more musculoskeletal findings are seen in all pa- 
tients (Table 4) although no one particular finding is found 
in all patients.” Other signs of musculoskeletal involve- 
ment, not listed in Table 4, include protrusion of the thumb 
across the palm when the thumb is enclosed ina fist and the 
overlap of the tip of the thumb and proximal interphalangeal 
joint of the third finger when the thumb and third finger are 
wrapped around the opposite wrist. 

Cardiovascular findings include signs associated with 
mitral valve prolapse (MVP) and, less frequently, aortic 
insufficiency. Echocardiographic findings include up toa 
100% incidence of MVP.°”*? There is also a high percent- 
age of aortic root dilation”’ early in the clinical course. 
Other echocardiographic findings are noted in Table 4. 

Ocular abnormalities are found in 70% of patients,” 
with the most common finding being ectopia lentis, 
whereas myopia, iridonenesis, and secondary glaucoma 
are less common (Table 4). 

As a syndrome, diagnosis is based on physical findings 
with supportive laboratory evidence. According to Pyeritz 
and McKusick,” two of four major findings are necessary 
for diagnosis. These include: (1) a positive family history, 
(2) ectopia lentis, (3) aortic root dilation, and (4) either se- 
vere kyphoscoliosis or anterior thorax deformities. 

If the diagnosis is suspected, a cardiologist should be 
consulted. We reexamine our patients every 6 to 12 
"months, depending on the severity and stability of the 
cardiac findings. If the aortic root measurements are nor- 
mal, strenuous, and dynamic, but not static or isometric, 
sports may be performed. Other family members should 
be examined, and genetic counseling is mandatory. 
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MVP 

Isolated MVP may occur with or without mitral insuf- 
ficiency. It has been reported to occur in less than 1% of 
males and 6% of females.” 

Although some authors believe MVP is never associated 
with SUD in children,** there are at least six report d cases 
that list MVP as the cause of death in children. 9758 In two 
of the six cases cited,’”” there was a strong family history of 
sudden cardiac death ata young age with an autosomal dom- 
inant—type inheritance. Autopsies on these family members 
who died suddenly did not reveal MVP in the majority of 
cases, leading one to suspect that while a genetic predis- 
position to sudden death existed, it was unrelated to MVP. 

Sudden death associated with MVP is usually attributed 
to dysrhythmias.”’*" Althouzh some studies have shown a 
causal relationship between MVP and exercise-induced ven- 
tricular extrasystoles,*®*© the dysrhythmias are not com- 
monly associated with symptoms””*?°**® or sudden 
death.**” 

The authors’ approach to sports participation for the ath- 
lete with MVP is pragmatic. All patients with an isolated 
prolapse, without symptoms or signs of associated lesions 
or disease, and with a negative family history of SUD, are 
allowed full participation. Noninvasive screening tests, in- 


cluding echocardiography, exercise testing, and Holter. 


monitoring, are not routinely done. For the youngster 
with a history of syncope (especially with exercise), pal- 
pitations, chest pain with exercise that disrupts normal 
activity, or a family history of sudden death, a more in- 
tensive investigation is indicated. 

The athlete with MVP and associated exercise-induced 
syncope, anginal chest pain that limits full activity, or com- 
plex ventricular ectopy should be restricted from sports 
unless cleared by a pediatric cardiologist. 


DYSRHYTHMIAS 

In all the conditions previcusly discussed, it is believed 
that malignant dysrhythmias represent a final common 
pathway for SUD. However, there are primary disorders of 
automaticity, conduction, and repolarization that are, of 
themselves, potentially lethal without the presence of a he- 
modynamic abnormality. These include sinus node distur- 
bances,”™” exercise-induced ventricular ectopy,’*”* disor- 
ders of conduction” such asin the Wolff-Parkinson-White 
syndrome, and repolarization abnormalities such as the the 
long QT syndrome” that occurs in an autosomal dominant 
form, the Jervell and Lange-Nielsen syndrome, and an au- 
tosomal recessive form, the Romano-Ward syndrome. 

Syncope is the most common symptom of serious 
rhythm disturbances,”® and exercise may increase the like- 
lihood of both syncope” and sudden death.© 

The American College of Cardiology guidelines for ath- 
letic participation”? recommend restrictions of athletes 


. with syncope, presyncope, or worsening arrhythmia. Pa- 


tients with structural heart disease in association with 
sinus node dysfunction, junctional escape rhythm asso- 
ciated with syncope or exercise intolerance, and poorly 
regulated supraventricular tachycardia should also be re- 
stricted. Patients with Wolff-Parkinson-White syndrome 
with a family history of sudden death, documented ep- 
isodes of supraventricular tachycardia, or premature ven- 
tricular complexes exacerbated by exercise are also dis- 
couraged from strenuous sports particpation, especially if 
they are not controlled medically. Conversely, without 
syncope, structural heart disease, or exercise exacerbation 
of dysrhythmias, these rhythm disturbances do not pre- 
clude full activity. In fact, endurance athletes often dem- 
onstrate “benign” dysrhythmias, such as marked sinus 
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(14) 





PREPARTICIFATION HEALTH EXAMINATION RECORD 


1 2 3 1 2 














This application to compete in Interscholastic athletics ts entirely 
violated any of the eligdlity rules end regulations of Ihe State Association. 





Date Signature of Studand 


Parent's or Guardian's Permission & Releace 


form. However, in the svent 
, 63 YOluntents 


the course of eny such ectiities o- traval, Shen the paronts do hereby 
Education from any Rablity ersing out of any first aid or immediate treatment of injures., 


Typed or Printod Name of Perent or Guardian Signatura of Paren! or Guardian 


” Address Phone Date 
HEALTH HISTORY 


(To be completed by Student and Parents peior to examination) 
(25-30) 
1 


$-7 
ro 
Frys 


less than 40 years of age of causes 
other than an accident? 
Date of last known Tetanus flock jaw} shot: 


Use this space to explain any of the above numbered YES answers or to provide any additional information: 


(Office use andy) 
School ———— — [I] sa 
Last Name Fist Name Middle Initial cece —— CII ew 
10 11) 112)  Mgo Farnale 
Age _ ç —— — Rac: O Beck O White (J Other Sex: O oO 


voluntary on my part and ia made with ihe understanding that | have not 


Has this etudent had any: Yea No Does this student: 
1.0 O  Chronk or recurrent ilress? 13. 0 O Wear eyagiasses or contact lens? 
2.0 O [mess tasting over one week? 14.0 DOD Wear dental bridges, braces, plates? 
3.0 O Hospitalizations? . 15. 0 O Take any medication? 
4.0 O Surgery other then tonsilectany? la thera any history of: 
5.0 o Missing organs (eye, kidney, lesticie)? 16. D JI tnprles requiring MD treatment? 
6.0 C Allergy to any medication? 17. O ci Neck injury? 
7.0 O Problems with haart or blood pressure? 18. D O Knee injury? 
8& DOD O Chest pah with exercise 19.0 O Knee surgery? 
9.0 O Dizziness or faintng with exercise? 20.0 O Ankle injury? 
10. O O Dizziness, fainting, frequent headaches, or 21. O O Other serious joint injury? 
comvutsions? 22,0 0O Broken benes (fractures)? 
11. O O Concussion or unconssiousness? 23.0 O ($s there any reason why this student 
12.0 DO Heat exhaustion, heat stroke, or other should not participate in sports? 
probiams with neat? 24.011 O Has any family member died suddenly at 









PHYSICAL EXAMINATION Card two (1-4) 


Date __ : (Oca use oniy) 


(3-7) 10) 17) «CHECK ONE) 
Vision: Right | | lA Í | Normal 1 without gissse6s 





Height |) p73 + 


wagt IL] ess 20 wan glasses 
Puse ato [1] wee tet CIVIC abvormat a [E] without gastos 
Blood pressure LL] (011-13 (14-18) 4 g with giassas 


(45-47) {48-50} 












Lem S e eee) ee 
T E a a a 
e foo es eT, 
rT oa E a el a eee (8 
PA eA (nan, eae 
AETA fie \ le ee E 
7. Abdomen fee i ee 
perms Vf Wo) O E 
conse | | | | 
smmm (| | | o a o 
11. Nook E T a ene ee ee 
12, Sine ai ee i eee See Es 
women  { | | | d 
amen | | | {TL 
15, Hi Ga Cc: Pega eee aaa A 3 
16. Thighs Se ey Wee ee 
17. Koos EE eee ES 91) 
18, Ani (oe ae ee eee 
10, Foot _ Ee e e e a a 


ones | | | | a d 


Based on this history end physical exam, the following abnormalities were found and mey nend trestment: 











m PARTICIPATION RECOMMENDATIONS 
1. C Thore were no history or physical findings on this exam which would prohibit this student from pertic:peting in 
tottive aiet 


2. C This student should heve the following health problems evaiuated or treated prior to participeting in competitive 
athletics: 


3. C This student has heath problems which would prohibH him or her from paricipsting in competitive athletica. 


PHYSICIAN 


Fig 2.— Left and right, Preparticipation screening forms. These forms (devised by the Richmond County, Georgia, Medical Society and adopted 
by the American Academy of Pediatrics, Elk Grove Village, Ill) are recommended for pre-sports participation screening of young athletes 


(used with permission of the American Academy of Pediatrics®). 
bradycardia and type I second-degree atrioventricular 
block as a result of conditioning.® In general, supraven- 
tricular and ventricular premature beats are not worrisome 
if they are unifocal and if they abolish or diminish with 
exercise. Even ventricular couplets appear to be benign in 
the context of an otherwise normal heart.” First-degree 
and second-degree Mobitz type 1 heart blocks without 
syncope, structural heart disease, or exacerbation with ex- 
ercise need no restriction. Because there is variability in 
R Ae to these rhythm disturbances, a cardiologist fa- 

iliar with children and sports should be consulted before 
such a youngster is allowed to participate. 


ADDITIONAL ISSUES 

Almost all children who die suddenly with aortic steno- 
sis have severe disease.”*** The probability of a child 
with severe aortic stenosis slipping through a well- 
conducted sports physical examination undetected is 
highly unlikely. In a series that reported sudden death, 
virtually all patients were symptomatic before their final 
episode.*"® However, as the severity of the aortic stenosis 
can sometimes not be accurately gauged by noninvasive 
testing, youngsters with aortic stenosis should be exam- 
ined by their pediatric cardiologist.** Those children with 
severe or symptomatic aortic stenosis should never par- 
ticipate in sports unless their obstruction is relieved. 

Hank Gathers’ death has raised the issue of having a 
courtside defibrillator for those athletes at risk for ven- 
tricular fibrillation. While not unheard of, to have a de- 
fibrillator and personnel trained in its use present at all 
games and practices cannot be routinely justified except 
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under extraordinary and clearly understood conditions. 
All parties must be aware that the athlete has a potentially 
lethal condition. The legal and financial implications and 
responsibilities must be developed ona case-by-case basis. 


PREVENTION | 

In the Epstein and colleagues” report of sudden cardiac 
death in young, highly competitive athletes, only 25% had 
signs and symptoms suggestive of a cardiac abnormality, 
and of those with such signs and symptoms, most of the 
athletes were misdiagnosed. Other authors suggest that for 
the more common lesions already discussed, the potential 
of diagnosing these patients’ conditions by history and phys- 
ical examination alone ranges from 0% to 25%. The authors 
of this review do not accept this pessimistic outlook. They 
believe that with a competent screening history and physical 
examination, as recommended by the American Academy 
of Pediatrics (Fig 2), most patients with a significant cardiac 
lesion can and should be identified and referred for accurate 
diagnosis and management. 

Unfortunately, this screening process has not been uni- 
formly adopted, and many states do not require more than 
a physician’s signature on a preparticipation form.” 

SCREENING 

An ideal screening evaluation should be based solely on 
pinnae and physical examination results. It should require 
a modest amount of equipment and time. It should only 
be performed ina reasonably quiet environment and never 
in the locker-room atmosphere. Locker-room evaluations 
are perfunctory and potentially dangerous because they 
may provide a false sense of security. 
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The history can most efficiently be taken via a prepartici- 
pation questionnaire, such as the one used in the Richmond 
County, Georgia, school system” and recommended by the 
American Academy of Pediatrics Committee on Practice (Fig 
2). Syncope (question 9) is often the most common symptom 
before death” and should prompt referral to a sadol ii 
for a thorough evaluation. A positive family history of sud- 
den unsuspected cardiac death is also important (question 
24). Itis well known that seizures may be the initial and only 
manifestation of the prolonged QT syndrome,® and pro- 
longation of the corrected QT interval should be looked for 
in any child with a history of seizures. The physical exam- 
ination, like the history, should be complete but need not 
be extensive. The examination is based on the traditional 
methods of inspection, palpation, and auscultation® and, 
of course, should always include carefully measured vital 
signs. The authors have previously discussed the absolute 
impracticality of the echocardiogram as a screening 
method for SUD.° The electrocardiogram costs much less 
as a screening tool but, in the authors’ opinion, is equally 
impractical, insensitive, and even less specific. 


THE YOUNG ATHLETE AT KNOWN INCREASED RISK 

What are the responsibilities toward the young athlete 
(and his or her family) who is identified as having a poten- 
tially lethal defect? Whose responsibility is it to provide emer- 
gency treatment if the athlete is allowed continued partic- 
ipation? 

The authors believe itis the primary SE acre) of the 
athlete and his or her parents to comprehend the cardiac 
lesion involved and the limitations required. Obviously, 
the consulting cardiologist and referring: physician must 
work closely with the family and team and league officials 
to ensure that all vital information is accurately and clearly 
communicated. It seems reasonable to the authors to rec- 
ommend that all coaches be trained in basic cardiopul- 
monary resuscitation and first aid. 


CONCLUSIONS 

Sudden unexpected death in otherwise healthy children 
and adolescent athletes is a source of concern and anxiety for 
physicians, parents, and coaches. However, the concern is 
out of proportion to the scope of the problem. The cardiac 
lesions that may result in sudden cardiac death include hy- 
pertrophic cardiomyopathy, coronary artery anomalies, 
Marfan syndrome, and primary arrhythmias. A concise, di- 
rected screening history and hoe examination should 
identify the majority of the athletes with these lesions. 
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Tattooing Behavior in Adolescence 


A Comparison Study 
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@ We characterize associations with and motivations for 
tattooing in adolescents through data from a controlled, 
three-group comparison of adolescents from a substance 
abuse treatment program, detention center, and private pe- 
diatric practice. We surveyed 474 adolescents (12 to 18 
years old) with tattoos (12%) and without tattoos (88%). 
The private pediatric practice was the control site. A 34- 
item questionnaire was used to poe the three groups and 
their primary associations with tattooing with respect to 
race, drug use, school attendance, schoo a parental 
marital status, family income, tattooing by family members, 
criminal activity, and involvement with satanic rituals. Tat- 
tooing was significantly (P<.005) associated with all of 
these variables in the ways described, as was knowledge of 
its association with human immunodeficiency virus infec- 
tion. No interventions were made. Tattooing is common in 
adolescents and is associated with low self-esteem, delin- 
quency, drug abuse, family and peer modeling, and par- 
ticipation in satanic rituals. Addressing the behavior as a 
health problem is discussed. 
(AJDC. 1991;145:184—187) 


attooing is common among some adolescents. 

Whether the tattooing is of the more common, amateur 
variety, or scribed by a professional tattoo artist, the mo- 
tivations for such behavior and its health implications for 
adolescents have not been clearly delineated. Tattooing 
has many potential medical complications.’ Tattooing is 
practiced by adolescents in solitude, among peers, and, 
occasionally, as part of rituals.** In some instances, tat- 
tooing is deliberate self-harm akin to the “carving” behav- 
iors seen in suicidal and depressed adolescents.*® Most 
tattooing during adolescence is not, however, indicative 
of psychosis or self-destructive tendencies.’ As with carv- 
ing, adolescents may use tattooing as a way of displaying 
a a for a boyfriend, girlfriend, or popular rock music 
group.” The purpose of this three-group comparison study 
was to better characterize and delineate the motivation for 
tattooing among adolescents, a subject that is often mis- 
understood or misinterpreted by pediatricians. 
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SUBJECTS AND METHODS 

A convenience sample of 474 adolescents with a mean age of 
15.9 years (range, 14.9 to 17.1 years) responded to a 34-item ques- 
tionnaire. Respondents included 160 adolescents (71% male) in 
a residential drug and alcohol treatment program in suburban 
Washington, DC, 102 juvenile detainees (80% male) in the King 
County (Washington) Juvenile Detention Center in Seattle, and 
212 control subjects (43% male) from a private pediatric practice 
in a middle-class community in suburban Virginia. Question- 
naires were administered to the cohort undergoing treatment for 
chemical dependency and the control subjects with explicit pa- 


rental consent, and to the population of detainees with a letter - 


of explanation to the child’s parent or guardian. The question- 
naire was pilot-tested for understandability and readability. Ar- 
eas covered by the survey included sex, race, parents’ marital 
status, family education and mcome, highest school year com- 
pleted, grade point average (GPA), school attendance/drorpout 
status, criminal behavior, drug use, participation in satanic rit- 
uals, and tattooing behavior ty family, friends, and boyfriends 
or girlfriends. Tattooing-behavior questions included age at first 
tattoo, use of a professional tattoo artist, mental state during tat- 
tooing, identification of tattocs with satanic symbolism (Fig 1), 
and knowledge of the relationship between acquired immuno- 
deficiency syndrome and needle use. 

Characteristics of the subject populations were analyzed using 
standard statistical methods. Statistical methods employed in the 
data analysis consisted of analvses of variance for the continuous 
measures and x* analyses for the evaluation of differences of fre- 
quencies between groups. Means were derived using Student's 
t test. 


RESULTS 

Table 1 profiles subjects by study groups and summa- 
rizes subject profiles with respect to race, parental marital 
status and education, subject’s GPA, drug use, involve- 
ment in satanic rituals, anc tattooing. Among all respon- 
dents, the parents of 172 (36%) were divorced or sepa- 
rated, with detainees having the highest incidence of this 
(64 subjects, 63% of all juvenile detainees). Ninety-six sub- 
jects (60%) from the abuse treatment program and 
100 detainees (98% of all detainees) had been arrested. 
Drug use was highest overall among subjects in the drug 
treatment program. 

Of all respondents, 54 (11.4%) had some experience 
with satanic rituals. Adolescents from the drug treatment 
program were more involved in this activity than adoles- 
cents from the other two groups. Fifty-eight (12.2% of all 
subjects) had tattoos or had aoe ba in tattooing behav- 
iors. These behaviors cons:sted of intentional inscription 
of letters or symbols with and without indelible sub- 
stances. Data describing tattooing among peers and family 
members are presented in Table 1. 
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Fig 1.—A symbol inscribed by a professional. 


Drug Juvenile 
Abuse Detention Control 
Group Group Group 
(n=160) (n=102) (n=212) 


Race, No. (%) 
White 143 (89) 38 (37) 198 


Black 16 (10) (41) 8 
Hispanic 0 (4) 3 
Asian 0 (1) 2 
Other 1 (.6) 174 | 


Family history, No. (%) 
Parents divorced or separated 65 (41) (63) 43 


57 (36) (13) 68 


Father a college graduate 


Family income more than 
$40 000 per year 9 (6) (31) 84 


26 (16) (29) 13 
2.5/4.0 2.0/4.0 


Family member has a tattoo 
Mean grade point average 


Subject history, No. (%) 
Arrested 


Participated in satanic rituals 
Used marijuana weekly 

Ever used phencylidine 
Drunk more than 10 times DNA 
36 (23) 


96 (60) 100 (98) 
41 (26) 12 (12) 
135 (84) 56 (55) 
84 (53) 1 (1) 
10 (10) 
Best friend has a tattoo 54 (53) 


Girlfriend or boyfriend has a 


tattoo 29 (18) 22 (22) 
21 (13) 34 (33) 


*In descriptions of race, percentages may not total 100 because of 
rounding. DNA indicates data not available. 


Subject has a tattoo 





Eight (14%) of the 58 subjects with tattoos had more than 
one tattoo. The ages at which their first tattoos were en- 
egy were fairly evenly distributed through age groups. 

nly 10 (17%) of the 58 had had the tattoos applied by a 
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Fig 2.—A self- or peer-inscribed tattoo. 





Fig 3.—A self- or peer-inscribed tattoo. 


professional (Fig 1); the remainder were self- or peer- 
inscribed (Figs 2 and 3). Most tattoos were on the arms (42); 
other locations of tattoos included the face (two), hands 
(13), legs (three), chest (five), and back (one). A satanic 
symbol was identified on one subject (not shown). Eleven 
subjects (19%) were intoxicated when their tattoos were 
applied. Only six (10%) wanted the tattoo removed when 
surveyed. Seven (12%) of the tattooed adolescents had 
shared needles when the tattoo was created. 

Table 2 profiles subjects with tattoos and notes differ- 
ences between them and subjects without tattoos. Differ- 
ences with respect to race, parental marital status, GPA, 
school attendance, arrest history, drug use, and tattooing 
by peers and family members were significant. Tattooing 
behavior was greater in children of fathers who had not 
graduated from college. 

Most tattooed adolescents (50 subjects, 86%) came from 
middle-income families. Academic achievement was 
lower in the group with tattoos (mean GPA, 2.2 on a 4.0 
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Group With Tattoos, 
No. (%) (n=58) 


46 (79)/12 (21) 


Male/female 


Race 
White 


Black 


Family history 
Parents divorced or separated 32 (55) 


Father a college graduate 10 (17) 
Family member has a tattoo 25 (43) 


38 (66) 
10 (17) 


Subject history 
School dropout (43) 


Arrested (71) 
Used marijuana weekly (64) 


Ever used phencyclidine (21) 
Ever used lysergic acid diethylamide (57) 
Drunk more than 10 times (43) 
Received treatment for drug use (57) 
Participated in satanic rituals (26) 
Best friend has a tattoo (71) 
Girlfriend or boyfriend has a tattoo (40) 





Group Without Tattoos, 
No. (%) (n= 416) 


237 (57\/179 (43) 


338 (81) 
(13) 


(33) 
(31) 
(20) 


(17) 
(20) 
(39) 
(12) 
(33) 
(15) 
(34) 
(9) 

(13) 
(8) 


-À =| žá — A A ~= NY == [= 
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*P values were significant (P<.005) for all associations. The group with tattoos had a mean grade point average of 2.2 on a 4.0 scale, and the 
group without tattoos had a mean grade point average of 3.0 on the same scale. 


scale) than in the group without tattoos (mean GPA, 3.0 
on a 4.0 scale, P= .002). Twenty-five (43%) of the 58 tat- 
tooed subjects had dropped out of school. With respect to 
school attendance, only one of the control subjects had 
dropped out of school, while 48 (47%) of the juvenile de- 
tainees had quit school. Of the 58 subjects with tattoos, 41 
(71%) had arrest records. The relationship between types 
of offense and having a tattoo was nonsignificant. 

Most drug and alcohol use was significantly related to 
having a tattoo, although a selection bias is inherent in the 
study potas for adolescents who abuse drugs. A his- 
tory of having received treatment for drug use was like- 
wise associated with tattooing (P = .002). Fifteen (26%) of 
the tattooed adolescents had hoon involved in satanic rit- 
uals. Tattooing behavior was significantly associated with 
a best friend, girlfriend, boyfriend, or family member hav- 
ing a tattoo (P<.001). 

No significant differences were evident between the re- 
sponses of males and females with tattoos, although the 
male-female ratio was greater in the group with tattoos 
than in the group without tattoos. No significant differ- 
ence existed among comparison groups with respect to 
knowing the relationship between human immunodefi- 
ciency virus (HIV) infection and tattooing. The correct re- 
lationship was acknowledged most often by the group of 
detainees (136 subjects, 85%). Of all subjects, 300 (63%) 
indicated that they knew HIV infection was related to tat- 
tooing. Eight tattooed subjects (14%) were unaware of the 
association. No significant difference was shown between 
groups with tattoos and groups without tattoos with re- 
spect to knowledge about the relationship between tat- 
toos, needles, and acquired immunodeficiency syndrome. 


COMMENT 
This study reaffirms reports that tattooing is a common 
practice among adolescents”*'° and attempts to charac- 
terize which adolescents are most likely to engage in this 
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behavior. It does not define psychopathology in the study 
population. While many adolescents who engage in self- 
destructive behavior such as carving or tattooing suffer 
from significant psychiatric dysfunction, many also en- 

age in the behavior because of low self-esteem or peer and 
amily modeling and as an immediate reaction to drug and 
alcohol disinhibition.**”!"" Further, adolescents with 
tattoos appear to have also experienced family dysfunc- 
tion, poor academic performance, poor school attendance, 
delinquent or gang-related behavior, heavier drug and al- 
cohol use, and sometimes drug dealing. 

Some of these associations have been noted 
previously.””'*"4 To some extent, these youth are more 
alienated from family, school, and social institutions than 
their peers without tattoos. They are significantly more 
likely to be involved in satanic rituals. To what degree 
parto panon in satanic rituals promoted tattooing is un- 

own, and this study does not answer that question. 
Among our study population, tattooing appears to occur 
more from impulse than as part of any ritualistic activity. 

Black adolescents were slightly more likely to have a 
tattoo than the general study population, with the highest 
proportion of black subjects coming from the detention 
population (42 subjects, 41%; Table 1). 

All three groups appeared to be knowledgeable about 
the association between HIV infection and the use of nee- 
dles for tattooing. However, a large minority (175 sub- 
jects, 37%) of the total population was not aware of the 
potential for transmitting HIV infection through contam- 
inated tattooing apparatus.'® Adolescents with tattoos 
were not significantly less knowledgeable about this risk 
than those without tattoos. In general, our results indicate 
the need for more education of all adolescents about the 
relationship between HIV infection and tattooing. 

Our findings have implications for how tattooing of ad- 
olescents is viewed in the clinical setting. Clinicians with 
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tattooed adolescent patients should use these findings as 
a stimulus for discussions about self-care and disease pre- 
vention. Although tattooing is most often associated with 
underlying family modeling, low self-esteem, an impul- 
sive personality style, and deviant behaviors, it should be 
addressed outright as a health issue. Physicians should 
also recognize that some tattoos symbolize involvement in 
satanic activities or indicate a state of depression and self- 
destructive tendencies. They should follow up on the be- 
havior by investigating these possibilities. This study also 
confirms an association between tattooing and drug 
abuse. Tattooing, therefore, can be seen as another indi- 
cator of the deleterious nature of chemical dependency in 
this age group. All clinicians should be aware of the po- 
tentia eee and underlying motivations of tattoo- 
ing in adolescence and discuss the behavior while pro- 
viding guidance to young patients. 
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Skateboarding Injuries in Children 
A Second Wave 
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èe Motivated by a number of skateboard-related injuries 
seen in an emergen department, we undertook an inves- 
tigation of skateboarding injuries in the mid-1980s. We stud- 
ied US Consumer Product Safety Commission injury fre- 
quency estimates, which indicated a resurgence of these 
injuries: 19 182 in 1984 and 37 180 in 1985. Children 10 to 
14 years old were injured with greatest frequency. Nontriv- 
ial injuries were more common among children younger 
than 5 years old, reflecting a larger proportion of head and 
neck injuries. Boys sustained more frequent and more severe 
skateboard-related injuries. Observed injury patterns (head 
and neck injuries in younger children, sate ah injuries in 
older children, and more severe head and neck injuries in 
older children) probably reflect the role of psychomotor de- 
velopment on both risk exposure and biomechanics. Likely 
prevention strategies include warnings against skateboard 
use by children younger than 5 years, prohibition of skate- 
boards on streets and highways, and the promotion of use 
of helmets and other protective gear. 
(AJDC. 1991;145:188-193) 


kateboarding is a visible activity of modern childhood 
whose popularity has waxed and waned since skate- 
boards were first marketed in the 1960s. It provides pleasure 
and entertainment, yet also is a source of injury. The number 
of injuries related to skateboards peaked in 1977 and then 
declined through the early 1980s. During the several sub- 
sequent years, we noticed a rising number of skateboard in- 
juries in the Children’s Memorial Hospital emergency de- 
artment, Chicago, Ill. Review of the US Consumer Product 
ety Commission (CPSC) data indicated that such injuries 
were again rising in incidence nationally. We undertook an 
investigation of skateboard injuries in the 1980s with the 
following objectives: (1) to characterize the 1980s outbreak, 
(2) to compare certain aspects of this outbreak with that 
which occurred in the 1970s, and (3) to identify preventable 
causes of contemporary skateboarding injuries. 
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MATERIALS AND METHODS 


Data were obtained from the CPSC Injury Information Clear- 
inghouse in Washington, DC, concerning injuries associated 
with skateboard use (CPSC code 1333) during 1976 and 1977 (the 
peak years of the last outbreak) and 1984 and 1985 (the two most 
recent years about which complete data were available at the time 
of data collection). The data reviewed included the following: 

(1) Age and sex-specific injury frequency estimates were obtained 
from the National Electronic Injury Surveillance System (NEISS) 
database. The NEISS estimates are derived from surveillance of 
statistically representative emergency departments in the United 
States (119 in 1976 and 1977; 73 in 1984; and 64 in 1985). These 
data consist of age- and sex-specific injury information, includin 
body part injured, disposition, location, and severity. The 
severity coding scheme was developed by a panel of authorities 
(epidemiologists and other physicians) during the 1970s. Injuries 
were assigned severity ratings based on subjective opinions of 
the panel of authorities (Bart McDonald, CPSC spokesman, oral 
communication, 1989). The frequency estimate data reviewed in- 
cluded a brief description of each skateboard injury reported dur- 
ing the period studied. Injury tequency estimates are derived 
from SS reports using weightings for each recorded visit, 
based on the representativeness of the emergency department in 
which it originated. (2) Summaries of cases were reported to the 
CPSC by news clippings, consumers’ complaints, the medical 
examiners’ and coroners’ alert program, government agency re- 
ferral, and other sources during the years studied. (3) Brief re- 
ports of in-depth investigations were gathered by the CPSC staff 
of selected injury cases from 1977 through 1979 and 1983 through 
1985. (4) Information on deaths from 1984 through 1987 was com- 
piled Ai the CPSC from state health department death certifi- 
cates. (5) Finally, CPSC product summary reports (on hundreds of 
products) were collected for 1976 through 1986. 

Until 1979, 119 hospitals gathered NEISS data. In 1980, 11 large 
hospitals were added but, owing to financial constraints, the total 
number of "pog hospitals was reduced later that same year 
to 74 (nine of the 11 large hospitals remained). The estimated 
sampling error increased only slightly over what it was in the 
1970s, ie, prior to the addition of the large hospitals. A further 
reduction in the number of reporting hospitals occurred in 1984 
(reducing the total to 65); again the sampling error was estimated 
to have increased only slightly because the reductions affected 
mainly smaller hospitals (which were effectively substituted for 
by larger hospitals) (Bart McDonald, CPSC spokesman, oral com- 
munication, 1989). 

To permit calculations of age-specific injury incidence rate es- 
timates, data were obtained on age-specific population counts 
from the 1980 US census and on population ee eg for 1976, 
1977, 1984, and 1985.' Information about skateboard. manufac- 
turing regulations, industry safety standards, and protective gear 
was obtained by personal communication with the CPSC, skate- 
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Estimated No. of Injuries 


Year 


Fig 1.—The number of injuries. 


board manufacturers, manufacturers of protective gear for skate- 
boarding, and skateboard competition promotional organiza- 
tions (oral communication with spokespersons from the Powell 
Corp, Santa Barbara, Calif, and the Pro Tech Corp, Belleview, 
Wash, which are manufacturers of skateboard equipment, and 
from the National Skateboard Association, San Bernardino, Calif, 
1988). 

Data were analyzed on a hey HENS (IBM System 38). The 
strength of bivariate relationships between categorical variables 
was evaluated using the x? statistic, with the level of significance 
set at P being less than .01. 


RESULTS 
The Current Outbreak 

Number of Injuries.—More than 150000 skateboard- 
related injuries occurred in the peak year of 1977, after 
which the incidence declined through 1983 (16 836). It 
then began to rise again (Fig 1): 19 182 injuries were re- 
pee in 1984 and 37 180 injuries were reported in 1985, 

ata concerning 1986, released after the data reported 
herein had been analyzed, showed an incidence of 
81 000—a 120% increase from the year before. 

Demographic Analysis. — Of all skateboard related in- 
juries in the 1980s, 88% occurred to persons younger than 
20 years, and 83% occurred among boys (range, 65% in 
boys 5 years old to 100% in boys younger than 1 year). For 
most analyses, we grouped data according to standard age 
groupings and labeled these groups as follows: 0 to 4 year 
olds, infants and toddlers; 5 to9 year olds, young children; 
10 to 14 year olds, young adolescents; and 15 to 19 year 
olds, older adolescents. Table 1 compares the estimated 
number of injuries by age group in the 1970s and the 1980s. 
A greater proportion of children 9 years old or younger 
were injured in the 1980s (P<.001). The largest number of 
injuries occurred among young adolescents. This age 
group, which represents 24% of the pediatric population 
and 6.5% of the total population, accounted for 45% of all 
injuries in the 1980s. The standard groupings obscure the 
fact that the incidence of injury and sex distribution for 
15-year-old children seem to follow patterns for 10 to 14 

ear olds more closely than for 16 to 19 year olds, as seen 
in Fig 2, which displays incidence by year of age. 

Body Part Injured.—Reported injuries were grouped 
into three anatomic regions: head and neck, extremities, 
- and trunk. Almost 75% of all injuries involved the extrem- 
ities. Greater than 90% of all injuries involved either the 
extremities or the head and neck. 

There was a strong interaction between age and injured 
body part (Fig 3). With each increasing age group, the pro- 
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Fig 2.— The incidence of injury and sex distribution. 


portion of head injuries decreased while the proportion of 
extremity injuries increased (P<.001). 

Severity of Injury.—Six levels of bbe Ap =low to 
6= high) were coded by the CPSC (Table 2). We collapsed 
these to create three categories of severity: mild (1 to 2), 
moderate (3 to 4), and severe (5 to 6). Moderate injuries 
were the most frequent in every age group younger than 
20 years, and most head injuries in all age groups were 
classified as moderate. No extremity injuries were scored 
as severe. 

Severity and Age. — Overall, the proportion of mild in- 
juries increased with increasing age (Fig 4). However, the 
proportion of mild head and neck injuries decreased with 
increasing age group (Fig 5) (P<.001), with the proportion 
of head injuries that were severe being largest (almost 
23%) among young adolescents. The distribution of mild 
and moderate extremity injuries was nearly constant 
across age groups. 

Location of Injury. — We collapsed the nine different in- 
jury occurrence location codes used by NEISS to form 
three groupings: home (home, apartment, condominium, 
farm), streets and highways (streets and highways), and 
other public places (school, industrial, and sports or rec- 
reational places). Almost 80% of all injuries occurred either 
a iejo the home (49%) or on streets and highways 

%). 

Location and Age.—Among infants and toddlers, 15% 
were injured on streets and highways compared with 23% 
for young children and more than 30% for adolescents 
(P<.001). 

Injury Circumstances. — In-depth investigation of 218 
skateboard injuries revealed information about injury cir- 
cumstances. Although a large proportion of these inves- 
ae reported a nonspecific cause of injury (such as 
“tell from skateboard” or “lost control”), several recurrent 
scenarios were found in the 102 cases (47%) with more 
information. The most common specific circumstance was 
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Fig 4.— The proportion of mild injuries increased with increasing age. 


reported in 37 cases (17%): a moving skateboard hit an 
obstacle that caused a sudden cessation of the skateboard’s 
forward motion, resulting in the rider’s falling forward 
and off the skateboard, The obstacles encountered in- 
cluded sticks, stones, cracks, and bumps on the riding sur- 
face. Motor vehicles were involved in six injuries (3%) and 
bicycles were involved in another five injuries (2%). Nine 
injuries (4%) were attributed to skateboard failure. 

Case reports concerning infants in the 0- to 2-year-old 
age range revealed additional circumstances of injury, in- 

uding tripping over a stationary skateboard at home and 
being pushed off a skateboard by an older sibling (some- 
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Fig 5.—The proportion of mild head and neck injuries decreased 
with increasing age. 


times after having been placed on the board by the sibling). 
Most reports for children 3 to 4 years old indicated cir- 
cumstances similar to those for school-age children (eg, 
skateboard wheel hits a small object). An additional factor 
in this age group may be poorer balance, as i dint by 
case reports of falling backwards off the board for no ap- 
parent reason. 

Deaths. — According to the Reported Incident File of the 
CPSC, there were 36 deaths associated with skateboard 
use from June 1984 through August 1987. Of these, 21 
(58% ) involved motor vehicles. Severe head injury was the 
cause of death for all patients whose cause of death was 
reported, but the cause of death was reported in only 20% 
of the cases. Data from 1976 through 1979 indicate that of 
the 29 skateboard-related deaths reported, 90% were as- 
sociated with severe head phh 

Age and Deaths. — Of the 36 deaths reported that were 
studied, 16 (44%) occurred in younger adolescents and 15 
(42%) occurred in older adolescents. In addition, the 
deaths included one toddler, one young child, and three 
persons 20 years or older. 

Changes From Past Outbreak. —Most of the patterns of 
injury found in the 1980s were similar to those in the 1970s. 
There were, however, some notable changes (Table 3). The 

roportion of boys among all injured children was higher. 
ounger children experienced a greater proportion of 
skateboard injuries. Hospitalization rates diminished. Fi- 
nally, fewer injuries occurred at home in the 1980s, and 
more injuries occurred in the streets and on the highways. 


Skateboard Safety Practices 

The following information about skateboard safety was 
obtained in 1988 through oral communication with 
spokespersons from the Powell Corp, the Pro Tech Corp, 
and the National Skateboard Association. There are no 
skateboard manufacturing regulations, but US manufac- 
turers report that they have set self-imposed industry stan- 
dards to guard the market against lower-quality imported 
products. Many manufacturers produce or distribute pro- 
tective gear, such as helmets, clothing, and pads, specif- 
ically designed for skateboarding. The Sa erie of skate- 
boarders using protective equipment depends on the type 
of skateboarding practiced. Those engaged in vertical skat- 
ing, such as skating on steep ramps, reportedly use pro- 
tective gear most often. Vertical skating competition 
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Table 3.—Changes From Past Outbreak* | 





















- 1970s, 1980s, 

No. (%) No. (%) 
Male subjects 159378 (71) 46160 (83) 
Children younger than 10 y 36926 (16) 12689 (23) 
Hospitalization rate 9155 (4) 1416 (2.5) 
Injuries in streets and highways 15243 (13) 15357 (30) 
Injuries occurring at home 86878 (72) 24162 (48) 





*All P<.001 by x2. 


events reportedly require skaters to wear helmets and 
knee and elbow pads. Freestyle skaters wear protective 
gear 50% to 70% of the time, depending on the spokes- 
person questioned. Street skaters, who are the most nu- 
merous, wear protective gear least often. 


COMMENT 

In the mid-1980s, skateboards were once again associ- 
ated with a large number of injuries, some fatal. The avail- 
able information, based on NEISS data, indicates that of 
the tens of thousands of children injured annually, most 
were preadolescent boys. _ 

Because the number of hospitals surveyed by NEISS de- 
creased during the years studied, confidence in the rep- 
resentativeness of the demographic composition of the 
sample from the 1980s may be decreased as compared with 
that of the 1970s. However, injury patterns in NEISS data 
from each period are still known to be valid for other types 
of injuries (eg, all terrain vehicles, L. Robertson, oral com- 
munication, 1988). As the best information available, the 
_ NEISS data remain instructive regarding the relationships 
between maturational levels and patterns of injury. How- 
ever accurate they may be as estimates of emergency de- 
partment visits, the NEISS estimates are underestimates 
of total injury frequency, because not all injured children 
are brought to emergency departments. In light of this, the 
estimated number of injuries is all the more striking. 


Injury and Development 

Age and injury were related in a discernible pattern. 
Younger children tended to sustain more severe injuries 
and more head injuries. In fact, these two observations are 
related because the CPSC tended to rank head injuries as 
more severe than extremity injuries. Overall, injuries to 
adolescents were milder, and they included more extrem- 
ity injuries and fewer head injuries than those to younger 
children. However, when adolescents did sustain head 
injuries, they tended to be more severe. Finally, adoles- 
cents were more commonly injured on streets and high- 
ways than were younger children. 

Several behavioral and developmental hypotheses con- 
cerning the mechanisms of skateboard injuries emerge 
from the data (Table 4). Because of immature motor co- 
ordination, young children may be unable to break falls 
with their arms. Their disproportionately large heads (as 
compared with adolescents) makes their heads the leading 
body part in falls from skateboards. These factors combine 
to cause young children to have more head injuries as com- 
pared with older children. However, because most inju- 
ries in young children probably occur at low speeds while 
using skateboards at home, the head injuries sustained are 
generally not severe. As children grow older, they develop 
increasing motor coordination and become better able to 
break falls with outstretched arms, thereby preferentially 
injuring extremities. However, older children also tend to 
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Table 4.—Psychomotor Development 
and Injury Characteristics 
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engage in increasingly risky behavior, often away from 
home. Consequently, they sustain more injuries on streets 
and highways where high-speed injuries are more prev- 
alent. When head injuries occur under these circum- 
stances, they are apt to be more severe. 


Product Factors 

Several product factors contribute to the danger asso- 
ciated with skateboarding today. Skateboards have small 
wheels as compared with bicycles, tricycles, and other 
children’s vehicles. These small wheels are easily affected 
by small interruptions in the riding surface, such as sticks, 
stones, and cracks. The fact that these commonly cause 
skateboard mishaps has previously been recognized.?* In 
addition, current construction uses urethane wheels and 
low rotational friction of the axles, enabling skateboards 
to achieve speeds of greater than 64 to 80 km/h (40 to 50 
mph).*” Skateboards are designed for high maneuverabil- 
ity at the expense of balance and control. Slight shifts in 
the rider’s center of gravity cause great directional changes 


in the skateboard’s motion, necessitating considerable 


skill for successful operators. This, coupled with the high 
speed of travel and the sensitivity of the-wheels to irreg- 
ularities in the riding surface, contributes to skateboard 
hazard. 


Injury Prevention 


The findings reported concerning age-related skate- 


` board injury patterns suggest several strategies for injury 


prevention. Children younger than 5 years lack the motor 
coordination and judgment to operate skateboards safely. 
Use by children in this age group results in severe injury 
and, therefore, should be vigorously discouraged. 

The most serious injuries, including deaths, involve se- 
vere head injury. Therefore, protective headgear should 
be used at all times, as recommended by various 
investigators.**7""* Most injuries occurring to older chil- 
dren involve the extremities. Appropriately designed pad- 
ding should prevent at least some soft-tissue injuries. The 
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portions of the body that can be expected to sustain most 
of these injuries, such as knees, elbows, and palms, could 
be protected with elbow pads, knee pads, and gloves. 
Some studies have questioned the effectiveness of such 
protective gear’? because the force of impact may be 
transmitted through porn clothing to cause fractures, 
whereas unprotected soft tissue may absorb the brunt of 
the injury. Appropriately designed gear should reduce 
this risk. Perhaps a more likely danger is that protective 
gear may give skateboarders a false sense of security, fos- 
tering more dangerous “tricks.” 

Because the worst injuries affected older children, who 
tended to ride in streets and highways, skateboard use in 
these areas should be prohibited, preferably by state or 
federal statute. Use of skateboards in the streets and high- 
ways poses a high risk of serious injury for at least three 
reasons. First, and most important, is the proximity to 
high-speed motor vehicles. That contact with these is 
likely to result in injuries of high severity is demonstrated 
by the fact that at least 58% of the CPSC-recorded 
slisboatd tated deaths involved motor vehicles. Sec- 
ond, when skateboarders are in the roadway, traffic 
speeds are likely to encourage high-speed skating, which 
increases the chance of serious injury in the case of a tum- 
ble or collision. Third, roadways commonly have surface 
irregularities that readily affect the travel of small skate- 
board wheels, increasing the likelihood of falls and con- 
sequent injury (with or without motor vehicle contact). 


Implications 

Emergency department physicians need to be aware of 
the current pattern of skateboard use in the community 
and of the associated injuries. Continuing expansion of 
this outbreak would suggest a need for public awareness 
and perhaps local regulation. 

ile skateboarding is not a leading cause of death or 
disability, its prevalence—with a low but real risk of se- 
rious injury—merits preventive attention. Recognizing 
the age-related patterns reported in this study, pediatri- 
cians can help prevent serious injury by (1) promoting use 
of protective gear, (2) discussing skateboard safety with 
eta and children, (3) discouraging the use of skate- 
oards by infants and toddlers, and (4) lobbying for CPSC 
and local government regulations, including age-related 
use guidelines and prohibitions on the use of skateboards 
on streets and highways. 

Data from this study were shared with legislators and 
concerned citizens during a series of meetings to decide 
on the content of skateboarding regulations in the home 
town of one of the authors (K.C.). Several issues arose that 
are likely to come up in other settings as well, and so they 
bear mention herein. 

A number of people were uncomfortable applying na- 
tional data to our particular locale. Even more were dis- 
mayed that local data are not readily available: about either 
the prevalence of skateboarding or the a of 
skateboard-related injuries. The basis of these concerns 
was that while it is important to prevent serious injuries, 
enforcement of an elaborate effort to prevent extremely 
uncommon injuries could not be justified in terms of the 
costs involved (mainly police effort and skateboarders’ 
perceptions of harassment). Some tried to use bicycling 
data to argue for skateboarding in the streets (like bikes). 
It was helpful to point out (1) that policy must be based 
on the best available data, even when those data are im- 
perfect, (2) that the injury scenarios that emerged from the 
national data match ones reported by local skateboarders 
(eg, a concussion from toppling in traffic after a wheel hit 
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a pebble in the street), and (3) that the causal sequences 
are different for injuries from (large, flexible-wheeled) 
bikes and (small, hard-wheeled) skateboards. 

Other issues related to the na-ure of skateboarders, most 
of whom are predriving adolescents. Parents and legis- 
lators identified the need for a variety of organized rec- 
reational opportunities for early teens, perhaps including 
a skateboard park. However, it is fairly expensive to con- 
struct an up-to-date facility that would be usable by skaters 
at a variety of skili levels, which was particularly relevant 
as it was not clear how many people would use such a 
facility. Liability issues were also a concern. A number of 
youngsters reported that thev use their skateboards for 
transportation (e5, from school to work), and argued that 
avoiding street skating would interfere with this type of 
use (because local sidewalks are often cracked). Both the 
adults and teens agreed that any requirements that are 
both likely to be violated and difficult to enforce uniformly 
(eg, helmet ea are likely to be ineffective; they also 
could oe Sab skaters if the rules are unevenly or pu- 
nitively enforced. All agreed that the goal must be to set 
safe skateboarding guidelines that teens can follow and to 
avoid “criminalizing” any aspect of this basically whole- 
some pastime. 

A final area of concern was the effect of skateboarding 
on pedestrians, which would be maximized by banning 
skateboarding in the streets. (It was an interaction with 
pedestrians that led to the arrest of some skateboarders 
under an ordinance passed during the skateboard injury 
outbreak of the 1970s, that generated the legislative ac- 
tivity in 1989.) 

The outcome of these discussions was revision of the 
relevant local ordinance to regulate skateboard and roll- 
erskate use in three ways. (1) Such activities cannot collect 
a crowd. (2) Skaters cannot enter the streets except to cross 
them (at which time they are considered ae A aa 
(3) Sidewalk skating is limited to residential (ie, not busi- 
ness or commercial) areas. No mentionis made of helmets. 
No action has yet been taken on the idea of a skateboard 
park. 


| Leon Robertson, PhD, provided helpful comments; Robert Tanz, 
MD, reviewed the manuscript; and Wanda Harold, Zsazanna 
Taborn, and Laura R. Gannott gave secretarial support. 
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Article 


Differences in Infant Mortality by Race, 
Nativity Status, and Other Maternal Characteristics 


. Joel’ C. Kleinman, PhD; Lois A. Fingerhut, MA; Kate Prager, ScD 


è The objective of this study was to examine the effects of 
nativity status (native vs foreign born) and other maternal 
characteristics (age, parity, education, and marital status) on 
infant, neonatal, and postneonatal ae) among white 
and black mothers. The design of this nonrandomized cohort 
study was based on birth and death certificates. The setting 
involved live births among US residents (excluding Califor- 
nia, Texas, and Washington) in 1983 and 1984. The par- 
ticipants included white mothers with 4.4 million births and 
black mothers with 926 000 births in single deliveries. There 
were no interventions. With regard to measurements (the 
main results), after adjusting for other risk factors, neonatal 
mortality risk was 22% lower among the black foreign-born 
mothers than among the black native-born mothers, while 
among white infants, there was no risk difference by nativity. 
Relative risks were more similar for postneonatal mortality, 
. ie, 24% lower among black foreign-born mothers and 20% 
lower among white foreign-born mothers. Combining the 
several categories of risk factors into three broad maternal 
risk groups, there was a near-doubling of black and near- 
tripling of white infant mortality rates between the low and 
high levels of maternal risk. We concluded that if the infant 
mortality rate in the low-risk groups could be achieved by 
the moderate- and high-risk groups, there would be a 30% 
reduction in infant deaths within each race. Since the black 
infant mortality rate is twice the white infant mortality rate 
and black foreign-born mothers have much lower rates than 
black native-born mothers, it is likely that further improve- 
ment is possible among black infants. 
(AJDC. 1991;145:194-199) 


acial differences in infant mortality and in low birth 

weight have been the focus of many epidemiologic 
analyses. Maternal risk factors responsible for differences 
in low birth weight among white and black infants were 
examined in a recent study with the use of 1983 national 
data.’ The analysis showed large racial differences even 
among mothers at low risk of poor pregnancy outcome. 
Furthermore, the effects of each of several maternal risk 
factors were found to be stronger among whites than 
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among blacks. With the recent availability of national files 
of linked births and infant deaths, we are able in this article 
to extend the previous analysis to infant mortality. In ad- 
dition, we focus on another maternal characteristic that 
has not received much attention—nativity status—thatis, - 
whether the mother was foreign born or native born. 

Previous reports of pregnancy outcome among foreign- 
born mothers have been limited to relatively select pop- 
ulation subgroups.” The 1971 through 1973 New York 
City, NY, data reported by Valanis and Rush*” showed 
that black foreign-born women had a lower proportion of 
low-birth-weight infants than black marti A women. 
The study by Kessner* used New York City data for 1968 
to show significantly higher mean birth weights and lower 
infant mortality rates among black foreign-born women 
than black native-born women. In a recent analysis of 
black foreign- and native-born women in Boston, Mass,” 
it was observed that the infants of foreign-born mothers 
experienced greater intrauterine coe than those of 
native-born mothers. In a 1979 analysis of data from Swe- 
den, Smedby and Ericson® found that the perinatal mor- 
tality rate among children torn to immigrant mothers was 
lower than the rate among children born to Swedish moth- 
ers. In this study, we used national linked birth and infant 
death files for 1983 and 1984 to examine racial differences ~ 
in the effects of maternal sociodemographic risk factors, 
including nativity status, on infant, neonatal, and post- 
neonatal mortality. 


MATERIALS AND METHODS 

We combined the 1983 and 1984 national files of linked birth 
and infant death certificates to investigate the relationships be- 
tween maternal risk factors and infant mortality. The data were 
classified by maternal race ard place of birth into four catego- 
ries—black foreign- and native-born mothers and white foreign- 
and native-born mothers. Mothers who were born outside the 50 
United States or the District of Columbia were classified as foreign 
born. All others (including th2 0.2% with an unknown place of 
birth) were coded as native born. Births in California, Texas, and 
Washington where education is not on the birth certificate were 
omitted from the analysis. By excluding these births, 21% of the 
births to white native-born mothers, 16% of those to black native- 
born mothers, 49% of the births to white foreign-born mothers, 
and 12% of the births to black foreign-born mothers were omitted 
from the analysis. Most of the omitted white foreign-born moth- 


ers were of Mexican descent. Despite the largé proportion of ~ 


births excluded, the infant mortality rates based on all births were 
very similar to those based on births to mothers with known 
education. For example, the infant mortality rate among white 
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foreign-born mothers was 7.9 per 1000 live births overall com- 
pared with 8.1 for those mothers with known education. 

In 1983 and 1984, black foreign-born women who resided in 
large metropolitan counties (popwation, +250 000) accounted 
for 93% of the births to black foreign-born mothers. This com- 
pares with 63% of the births to black native-born mothers, 78% 


to white foreign-born mothers, and 43% to white native-born - 
mothers. To ensure that residence was not a confounding factor, ` 


this variable (large metropolitan areas vs all other counties) was 
included as a covariate in the regression analysis. Furthermore, 
the analysis was repeated for the large metropolitan areas only. 
since the results for the restricted analysis were nearly the same 
as the results for the entire United States, only the latter results 
are presented. | 

Only live births in single deliveries (98% of all births) and of 
known birth order (99.5% of all births) were included in the anal- 

sis. The low- and very-low-birth-weight rates were based on 
births with known birth weights (¢9.9% of all births). 


Multiple logistic regression was used to estimate the effects of `. 


each of the maternal characteristics after controlling for the oth- 
ers. Separate analyses were carried out by using five different 
decenient variables: infant, neonatal, and postneonatal mortal- 
ity; very low birth weight (<1500 g); and low birth weight 
(<2500 g). However, because the birth weight results are very 
similar to those presented earlier,! only the detailed results for 


the three mortality rates are a in this article. Detailed 


birth weight results arë available on request to the authors. The 
BMDP logistic regression programs were used.” For comparison 


with previous results on birth weight,’ the restlis of the logistic 


regressions with mortality as the dependent variable are’ sum- 
marized by presenting directly standardized rates that were de- 
termined with the use of the fitted rates from the models and the 
combined distribution of all births as the standard population. 
These standardized rates provided an average risk of neonatal, 
postneonatal, or infant mortality for each maternal characteristic 
after adjustment for all the other characteristics in the model. 
To maintain comparability with previous work,! other vari- 
ables included in this analysis are as follows: maternal education 
(<12, 12, 13 through 15, and 16 or more years); marital status 
(married or not married); age (<18, 18 and 19, 20 through 29, and 
30 years or older); and pay (primiparas or multiparas). High 
parity was defined as third- or higher-order births to women 
younger than 25 years and fourth- or higher-order births to 


women aged 25 years or older. All other multiparous births were ` 


considered to be of low parity. 

The following three categories of maternal risk summarize 
these variables: (1) Low-risk mothers consisted of married mothers 
with at least 13 years of education who were either primiparas 
aged 20 through 29 years or low-parity multiparas aged 20 years 
or older. (2) High-risk mothers included unmarried mothers with 
less than 12 years of education who were either teenagers, primi- 
paras aged 30 years or older, or high-parity multiparas. (3) The 
moderate-risk group of mothers included all other combinations 
of maternal characteristics. 


RESULTS 
Maternal Risk and Nativity 

In 1983 and 1984, 7% of both white and black births were 
to foreign-born mothers. The distribution of births by ma- 
ternal risk shows that, overall, 11% of black and 28% of 
white births were at low risk, while 22% of black and 4% 
of white births were at high risk of P pregnancy out- 
come (Table 1). However, the black foreign-born mothers 
were more likely than the black native-born mothers to be 
at low risk, ie, 18% compared with 10%, and were much 
less likely to be at high risk, ie, 10% vs 23%. Among white 
births, the differences by nativitv status were smaller and 
in the opposite direction. Twenty-nine percent of the 
births to white native-born mothers-vs 23% of the births 
to white foreign-born mothers were at low risk, and onl 


4% of the births to white native-born mothers and 7% of . 


the births to white foreign-born mothers were at high risk. 
Detailed distributions of births by the variables that were 
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Table 1. Z Distribution of Live Births by Maternal Race, 
; Risk, and Nativity Status: United States, 
' : 1983 and 1984 Birth Cohorts* 


5 beret « 











be 






Native-born 
Mothers 


_ All - Foreign-born 
Mothers Mothers 








Maternal Risk 









Low 
Moderate. _ 
High 22.2 10.1 23.1 
Total 









Low 
Moderate 
High ' 4.4 6.7 4.2 
Total 100.0 100.0 100.0 


*The number of black mothers was as follows: all, 926 118; foreign 
born, 61 900; and native born, 864 218. The number of white mothers 
was as follows: all, 4 401 338; foreign born, 286 229; and native born, 
115 109. , 









included in the risk categories are given in Table 2. 

Black foreign-born women had a 36% lower incidence 
of low-birth-weight infants and a 32% lower incidence of 
very-low-birth-weight infants than black native-born 
women (Table 3). Among white women, the differences 
in the incidence of low-birth-weight infants by nativity sta- 
tus were smaller and in the opposite direction. The inci- 
dence of very-low-birth-weight infants was 11% higher 
among the foreign- than the native-born women (Table 3). 

Black foreign-born mothers also had 28% lower infant 
mortality rates than the black native-born mothers; 12.4 vs 
17.3 deaths ed 1000 live births (Table 4). The nativity dif- 
ference was larger for postneonatal than for neonatal mor- 
tality, ie, 37% vs 23%. Among white mothers, however, 
there was virtually no difference in infant mortality by na- 
tivity status, ie, 8.1 vs 8.2 deaths per 1000 live births for 
foreign- and native-born mothers, respectively—the net 
result of 6% higher neonatal mortality and 10% lower post- 
neonatal mortality among white foreign- than native-born 
mothers. 

Differences in infant mortality rates by maternal risk cat- 
egories were larger than differences by nativity status. 
Among blacks, the infant mortality rate for high-risk moth- 
ers was 84% higher than the rate for low-risk mothers, ie, 
21.4 vs 11.6 per 1000 live births (Table 4). Among whites, 
the differences were even larger; the rate for igh-risk 
mothers was 2.7 times the rate for low-risk mothers, ie, 
15.4 vs 5.7 per 1000 live births. As a result, the black-white 
ratio decreased from 2.0 among low-risk mothers to 1.4 
among high-risk mothers. For both black and white in- 
fants, differences between the low- and high-risk catego- 
ries were much larger for postneonatal than for neonatal 
mortality. The postneonatal mortality rates for high-risk 
mothers, both black and white, were more than three 
times the rates for low-risk mothers (9.7 vs 3.1 for blacks 
and 6.5 vs 1.8 for whites). Although the black-white ratio 
in neonatal mortality was greater among low-risk (2.2) 
than high-risk (1.3) mothers, for postneonatal mortality, 
there was only a small difference in the ratios: 1.7 for low- 
risk vs 1.5 for high-risk mothers (Table 4). 

Infant mortality rates for the variables that were in- 
cluded in the risk categorization are shown in Table 5. 
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| Table 2. —Distribution of Live Births by, Selected Maternal Characteristics According to Race and ‘Nativity Status of 


a + 


Black 


ee eee 


Foreign Born 















Total No. (%) 


Age and parity 
Primaparas, y 
<18 


18-19 
20-29 
=30 


Multiparas, y 
<18 


18-19 
20-29 
=30 
Parity 









Primaparity . FIF 

Low multiparity 40.9 

High multiparity 27.3 
Marital status 


Married 


Not married 









Educational attainment, y 
<12 


12 
13-15 
>16 


Metropolitan residence status 
Metropolitan counties 
(250 000+ population) 93.0 


All other counties 7.0. 









Mothers aged 20 y or older 


Total No. (%) 56 936 
(100.0) 
Educational attainment, y 
<12 28.7 


12 37.0 
13-15 | 20.0 
=16 14.2 





Regression Analysis 

Multiple logistic regression analysis was used to exam- 
ine the effects of individual risk factors after adjusting for 
all the others. Previous regression results with the use of 
birth weight as the dependent variable (which did not in- 
clude nativity status) showed that the effects of individual 
risk factors—education, marital status, age and parity — 
were generally stronger among whites than among 
blacks.* The results of multiple logistic regression on birth 

weight, which included residence and nativity status, 
were similar (detail not included here). Nativity status was 
the only factor that had stronger effects among blacks. 
Black foreign-born women were 36% less likely than black 
native-born women to have a low-birth-weight baby, 
whereas the risk of a white foreign-born woman having 
a low-birth-weight infant was only 10% less than for a 
white native-born woman (Table 6). Among black moth- 
ers, the risk of having a very-low-birth-weight baby was 
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os a y „Mather: United States, 1983 and 1984 Birth Cohorts. 


White 
p 


Native Born Foreign Born Native Born 





864 218 286 229 115 109 
(100.0) (100.0) (100.0) 
ZA a2 


32.6 32.9 36.1 
36.6 43.5 45.0 
30.7 | 23.5 18.8 


32.9 173 


62.5 78.1 42.9 
37.5 21.9 57.1 
637 602 261 383 3 647 029 
(100.0) (100.0) (100.0) 

23.3 29.4 12.0 











47.0 36.1 44.9 
21.2 17.3 22.8 
8.6 16.5 20.4 





31% lower for the foreign-born mothers than for the 
native-born mothers, while among white mothers, there 
was no difference by nativity status in the risk of having 
a very-low-birth-weight infant (Table 6). 

Similarly, the effects of nativity status on infant mor- 
tality were considerably larger for blacks than for whites. 
The risk of an infant death was 23% lower among the black 
foreign-born mothers and 8% lower among the white 
foreign-born mothers as among the native-born mothers. 
Black foreign-born mothers had 22% lower neonatal and 
24% lower postneonatal mortality than their native-born 
counterparts. Among white mothers, the likelihood of a 
neonatal death was equal among the foreign- and native- 
born women, while the risk of a postneonatal death was 
20% lower among the foreign-born women (Table 6). 

The effects of the other maternal risk factors—educa- 
tion, age, parity, and marital status—on neonatal and 
postneonatal mortality, unlike those found in the previous 
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Table 3. —Low- and Very-Low-Birth-Weight Rates by Race and Nativity Status of Mother: 
l United States, 1983 and 1984 Birth Cohorts 


Low birth weight 
Very low birth weight 


*With known birth weight. 


Table 4.—Infant Mortality Rates by Maternal Nativity 
Status and by Maternal Risk According to Race and 
Age at Death: United States, 1983 and 1984 Birth 

Cohorts . 










Rate/100 Live Births 


e Naaa, 


Black White 
a oe 


Neo- Post- Neo- Post- 
natal neonatal Infant natal neonatal 


10.6 6.3 0:2. -9:2 3.0 






Infant 
17.0 















All infants 


Maternal 
nativity status 
Foreign born 12.4 83 4.1 ° 81 5.5 2.7 


Nativeborn 17.3 108 65 82-52 3.0 


Maternal risk 
Low 11.6 5.7 1.8. 


Moderate 163-106 37 885 55. 33 
High 21.4 6.5 


















birth weight analysis,’ were not consistently greater 
among whites than blacks (Table 7). In particular, con- 


trolling for all other factors, the effects of education on | 


postneonatal mortality were similar for whites and blacks: 


mothers with less than 12 years of education were twice ' 


as likely as those with 16 or more years to have a post- 
neonatal death. The neonatal mortality risk ratios between 
the lowest and highest educational levels were smaller: 1.4 
for whites vs 1.1 for blacks. | 

Age and parity effects on neonatal and postneonatal 
mortality were not consistent among whites and blacks. 
Standardized neonatal mortality rates were high among 
white and black multiparous teenagers younger than. 18 


years and ee deal aged 30 years or older. White primi- ' 


paras younger than 18 years and multiparas aged 18 and 
19 years also had high rates. Excess risks among teenagers 
(relative to 20- to 29-year-old multiparas) were greater 
among whites than blacks. On the other hand, excess risk 
was greater for black than white primiparas aged 30 years 
or older. 

Standardized postneonatal mortality rates were highest 
for multiparous teenagers in both race groups, with excess 
risk greater for whites than blacks. Furthermore, in con- 
trast to neonatal mortality, both white and black primi- 
parous mothers aged 30 vears or older had among the low- 
est standardized postneonatal mortality rates. It'is of 
interest to note that primiparous teenagers aged 18 and 19 
years had the lowest standardized neonatal and postneo- 
natal rates among blacks. 


High parity generally showed similar effects on neonatal . 


and postneonatal mortality for whites and blacks (relative 
risk [RR] range, 1.3 to 1.4). The effects of marital status on 
neonatal and postneonatal mortality were slightly larger 
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Rate/1000 Live Births* 














Table 5.—Infant Mortality Rates by Race 
and Other Maternal Factors: United States, 
. 1983 and 1984 Birth Cohorts 








Rate/1000 Live Births 
a eae ee ee ee | 
Black White 
SSS sss 

Neo- Post- Neo- Post- 
Infant natal neonatal Infant natal neonatal 


17.0 10.6 6.3 8.2 52 30 










Total 


Age and parity 
Primaparas, y 
<18 17.7 10.7 7.0 140 8.6 5.4 


18-19 139 91 49 103 64 39 
20-29 14.1 
>30 19.0 15.7 3.3 72 54 18 

























Multiparas, y | 
<18 29.1 15.9 13.1 20.5 110 95 
18-19 22.9 12.1 10.7 154 78 7.6 
20-29 17.1 10.2 6.9 90 55 3.6 
=30 15.9. 113 4.6 7.2 5Q 2.2 
Parity — 
Primiparity | 15.3 10.2 5.0 79 32? “216 


Low multiparity 15.7 9.8 5.9 74 4.7 2.8 
High multiparity 20.3 12.1 82 10.7 65 4.2 


Marital status 
Married | 140 94 46 75 49 27 


Not married 18.9 11.4 74 13.0 7.8 5.2 


Educational 
attainment, y 

<12 20.2 11.2 90 126 70 56 
12 
13-15 14.3 10.2 4.1 6.7 45 2.2 
>16 12.1 9.2 2.9 57 40 1.7 


Metropolitan 
residence status 
Metropolitan 
counties 
(250000+ . 
population) 17.0 10.7 6.2 79 5.2 28 


All other 
counties 16.9 10.4 6.5 8.4 5.3 3.2. 


Mothers aged 20 y 
or older 
Tota! 16.3 10.5 5.8 7.6 4.9 2.7 


Educational 
attainment, y 
<12 


12 
13-15 
=16 
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Table 6.— Adjusted Odds Ratios Among Foreign-born 
Mothers. for Birth Weight and Infant Mortality: United 
States, 1983 and 1984 Birth Cohorts* 













Black White 
“cM TY Or 7 


95% CI 95% CI 
Odds ———— Odds ———— 


Ratiot Lower Upper Ratiot Lower Upper 
















Low birth weight 0.64 0.62 0.66 0.90 0.89 0.92 
Very low 

birth weight 0.69 0.65 0.74 0.99 0.95 1.03 
Infant mortality 0.77 0.72 0.83 0.92 0.88 0.96 
Neonatal 

mortality 0.78 0.71 086 0.99 0.94 1.05 
Postneonatal l 

mortality 0.67 0.86 0.80 0.74 0.86 





*Cl indicates confidence interval. 

tOdds ratios are for foreign-born mothers; reference group is native- 
born mothers. Variables included in the adjustment are age, parity, 
education, marital status, and metropolitan status. 


for white than for black mothers (RR range, 1.4 vs 1.2 to 
1.3). There were no differences by metropolitan residence 
in the risk of neonatal death. However, whites outside the 
large metropolitan areas had a somewhat greater risk of 
a postneonatal death (RR, 1.1). 


COMMENT 

In this analysis, the 1983 and 1984 national linked files 
of births and infant deaths were used to examine the dif- 
ferentials in infant mortality by race, nativity status, and 
other maternal characteristics. Black foreign-born mothers 
had 23% lower neonatal and 37% lower postneonatal mor- 
tality rates than their native-born counterparts. After ad- 
justment for age, parity, education, marital status, and 
residence, the differential remained about the same for 
neonatal mortality but was reduced to 24% for postneo- 
natal mortality. Among white women, the foreign-born 
mothers had 6% higher neonatal mortality and 10% lower 
postneonatal mortality rates. After adjustment for other 
risk factors, white foreign-born women had a 20% lower 
risk for postneonatal mortality, but similar risks for neo- 
natal mortality compared with that for white native-born 
women. 

The low risk of postneonatal death for both white and 
black foreign-born women raises the possibility of under- 
reporting. It is possible, for eral ta that foreign-born 
mothers with sick infants return to their countries of origin 
before the infant’s death. It is difficult to investigate this 
possibility, but it does not seem entirely plausible. Al- 
though access to preventive care may be problematic, 
treatment of life-threatening illness is probably as readily 
available in the United States as in most countries from 
which the foreign-born mothers have migrated. 

Data from the 1983 Current Population Survey show 
that the black foreign-born population was of a higher so- 
cioeconomic status than the black native-born population, 
but that the reverse was true for the white population.® 
Median annual earnings were 22% higher for the black 
foreign-born mothers than for the black native-born moth- 
ers; family incomes of more than $35 000 were reported 
more by black foreign-born mothers than by black native- 
born mothers (30% vs 17%) Consistent with what the birth 
certificate data showed, there were proportionately more 
foreign-born mothers than native-born mothers who at- 
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Table 7.—Standardized Infant Mortality Rates by Race 
and Other Maternal Factors: United States, 1983 and 
1984 Birth Cohorts* 










Rate/1000 Live Births 
oo. SS ss  _ ee, 






Black White 
Neo- Post- Neo- Post- 






infant natal neonatal infant natal neonatal 










Nativity status 
Foreign born 






Native born 






Age and parity 
Primaparas, v 
<18 


18-19 
20-29 
=30 


Multiparas, y 
<18 


18-19 
20-29 
l =30 
Parity 
Low 15.2 10.3 4.9 7.8 4.8 3.0 
High 19.6 12.9 6.7 10.5 6.4 4.1 


Marital status 
Married 


Not married 


Educational 
attainment, y 
<12 


12 
13-15 
=16 


Metropolitan 
residence status 
Metropolitan 
counties 
(250 000+ 
population) 16.1 


All other 
counties 




































11.0 5.1 8.3 51 3.1 






15.9 10.7 





*Rates are directly standardizea by using the distribution of all live 
births and the fitted values from multiple logistic regression analyses 
of neonatal and postneonatal mortality. 


tained the sa levels of education. Among the white 
population, the differences were somewhat smaller and 
were in the opposite direction. 

Behavioral, cultural, and nutritional factors that might 
account for the lower infant mortality among the black 
foreign-born mothers are difficult to ascertain. One study 
of women receiving prenatal care in Boston (Mass) City 
Hospital” showed that the black foreign-born women were 
less likely than the black native-born women to smoke 
cigarettes or to abuse drugs. Unfortunately, there are no 
national data available to determine whether smoking 
prevalence differs by nativity and race. It is known, how- 
ever, that smoking rates in the Caribbean countries (where 
most black foreign-born women are from) are relatively 
low compared with that in the United States.? Assuming 
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ay 


that this positive health practice continues after the 
women migrate to the United States, reduced smoking 
could explain some portion of the differences by nativity 
in infant mortality and low birth weight. 

The study of migrant populations is difficult because 
their health status could introduce opposing types of bias. 
First, the fact that they left their country of origin suggests 
that migrants may be healthier (both physically and men- 
tally) than those remaining in their country or even their 
counterparts in the country to which they migrate. On the 
other hand, the stresses of migration itself are not incon- 
sequential and may adversely affect the migrant popula- 
tion’s health. 1° In any case, it is of interest to note that black 
foreign-born women in this country are not generally re- 
cent immigrants. Based on our analysis of 1980 census 
data, about 60% of the black foreign-born women aged 15 
to 24 years and 70% of those aged 25 to 34 years lived in 
the United States for more than 5 years.’ Further study 
of the black foreign-born population could yield valuable 
clues for prevention strategies. 

With respect to the other risk factors examined, there are 
several points that are worth noting. In particular, black 
primiparasa Si 18 and 19 years had the lowestinfant mor- 
tality rates of all the age-parity groups for black mothers. 
Even black primiparas younger than 18 years did not have 
unusually high rates. Itis the ee teenagers, both 
black and white, who have the highest rates, but they ac- 
count for only a small proportion (9% of black and 3% of 
white) of births. Thus, although teenage childbearing rep- 
resents a serious social problem, it does not account for the 
twofold black-white differential in infant mortality. If all 
teenage births are excluded, the black infant mortality rate 
would decline by 4%, while the white infant mortality rate 
would decline by 7%, thereby slightly increasing the black- 
white ratio. 

Combining the several categories of risk factors into 
three broad maternal risk groups, there was a near- 
doubling of black and near-tripling of white infant mor- 
tality rates between the low and high levels of maternal 
risk. If the infant mortality rate in the low-risk groups 
could be achieved by the moderate- and high-risk Siu ta 
there would be a 30% reduction in infant deaths withi 
each race. Since the black infant mortality rate is twice the 
white rate and foreign-born black mothers have much 
lower rates than native-born black mothers, itis likely that 
further improvement is possible among blacks. 

One of the important differences among these maternal 
risk groups is their access to preventive health care during 
the prenatal and infant period. Data from birth certificates 
show that 91% of the low-risk white women and 82% of 
the low-risk black women began prenatal care in the first 
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trimester compared with 47% and 44% among the high- 
risk white and black women, respectively. Data on health 
care utilization during infancy also show large differentials 
by mother’s education.” Interventions to reduce the dis- 
parities in infant mortality need to include improving ac- 
cess to care during these critical periods. Yet, the large 
social class differentials in infant mortality, even in coun- 
tries with universal access to health care," suggest that 
having access to services is not sufficient. Aggressive out- 
reach and educational efforts are also needed to prevent 
infant deaths in disadvantaged groups. 
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Retinopathy of Prematurity in Infants With 
Cyanotic Congenital Heart Disease 


Karla J. Johns, MD; James A. Johns, MD; Stephen S. Feman, MD; Debra A. Dodd, MD 


@ We undertook a study of premature infants with cyanotic 
congenital heart disease to determine whether these infants 
develop retinopathy of prematurity despite a persistent hy- 
poxemic state. Using the computerized registry of the neo- 
natal intensive care unit of Vanderbilt University Medical 
Center, Nashville, Tenn, we identified six premature infants 
(<37 weeks’ gestational age, with birth weights of 1100 to 
2050 g) with cyanotic congenital heart disease who sur- 
vived the neonatal period and underwent ophthalmologic 
evaluation. Review of their charts revealed that three of six 
infants developed retinopathy of prematurity (two had 
grade 1 and one had grade 3 disease), but none required 
treatment. Our data support the findings of other investi- 
eas that elevated arterial oxygen tension is not the sole 
actor leading to the development of retinopathy of pre- 
maturity. Premature infants with cyanotic congenital heart 
disease can develop retinopathy of prematurity despite per- 
sistent hypoxemia. Cyanotic premature infants should be 
screened for retinopathy of prematurity with the same thor- 
oughness as other premature infants. 
- (AJDC. 1991;145:200—203) 


R etinopathy of prematurity (ROP) remains a common 

cause of blindness and serious visual impairment in 
premature infants.! The etiology of ROP appears to be 
multifactorial, and investigators have identified ‘such di- 
verse risk factors as sepsis, gestational age, apnea, am- 
bient light levels, reduced vitamin E levels, and xanthine 
administration.” The role of oxygen in the etiology of this 
disease remains controversial. Since the 1942-1954 epi- 
demic of ROP, a relationship has been assumed between 
arterial oxygen tension and this disorder, but the nature 
of this relationship has been difficult to confirm in pro- 
spective clinical studies. Premature infants with cyanotic 
congenital heart disease (CCHD) are unable to develop 
elevated arterial oxygen tensions despite supplemental 
oxygen. For this reason, the risk of ROP in premature in- 
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fants with CCHD has been thought to be very low, and 


only two isolated cases have been reported.%1° 
The combination of CCHD and prematurity is uncom- 
mon, and the number of patients available for study is 


. further reduced by the fact that many premature infants 


with CCHD do rot survive. The objective of this study was 
to identify premature infants with CCHD who have been 
cared for in the neonatal intensive care unit of Vanderbilt 
University Medical Center, Nashville, Tenn, and to de- 
termine the incidence of ROP in these patients. 


PATIENTS AND METHODS 

The computerized registry of the neonatal intensive care unit 
at Vanderbilt University Medical Center was used to identify pre- 
mature infants under 37 weeks’ gestational age.!! A total of 6401 
premature infants were admitted to the neonatal intensive care 
unit over a 15-year period from January 1, 1974, through De- 
cember 31, 1988. Of this population, 86 infants were identified 
as having congenital heart defects (other than patent ductus ar- 
teriosus). Of the 86 premature infants identified with congenital 
heart disease, 64 were acyanotic and 22 were cyanotic. Five of 
these cyanotic infants died in the early postnatal period. Sev- 
enteen infants survived the early neonatal period, and, of these, 
11 had such a high birth weight (>2000 g) that ophthalmologic 
consultation was not requested. In one case, ophthalmologic con- 
sultation was requested in a patient with a birth weight of 2050 g. 
Although 2050 g is greater than the usual birth-weight criterion 
at our institution (2000 g), the neonatologist thought ophthal- 
mologic evaluation was indicated because of the large amount of 
supplemental oxygen this infant required. 

Sixinfants underwent complete ophthalmologic evaluation be- 
tween the sixth and ninth weeks of life by a retinal specialist 
(S.S.F.) trained in the recognition of ROP. In patients found to 
have any features consistent with ROP or incomplete retinal vas- 
cular development, serial examinations were performed every 2 
to 3 weeks. Because many of these infants were critically ill and 
required cardiac surgery, the exact timing of the examination was 
Spe on the cardiovascular stability of the infants. The med- 
ical records of these six patients were reviewed. 


RESULTS 

The clinical findings are summarized in the Table. The 
birth weights in our study group ranged from 1100 to 
2050 g, with a mean of 1500 g. The gestational ages of the 
infants ranged from 26 to 34 weeks, with a mean of 30 
weeks. There were four male and two female infants. Each 
of the infants had a cyanotic congenital heart lesion, re- 
sulting ina mean arterial oxygen tension lower than 55 mm 
Hg despite the acministration of supplemental oxygen. 
All the infants required intubation and mechanical ven- 
tilation. All six infants underwent a palliative procedure, 
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either surgical or with interventional catheterization, in- ` 


tended to improve oxygenation and/or congestive heart 
failure. Following these palliative procedures, arteriov- 
enous mixing persisted and the infants remained hypox- 
emic. None of the infants had sustained hyperoxia, which 
we defined as arterial oxygen tension greater than 100 mm 
Hg. 
Of the six patients in the study group, four had trans- 
position of the great arteries with or without ventricular 
septal defects and two had tricuspid atresia. 

Three patients developed ROP and three did not. In 
each group there were two infants with transposition and 
one with tricuspid atresia, and in each group there were 
two male and one female infants. Birth weights of the pa- 
tients who developed ROP were 1400, 1650, and 2050 g; 
birth weights of the patients who did not develop ROP 
were 1100, 1400, and 1400 g. 

During the initial evaluation of the three patients who 
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Clinical Findings in Infants With Cyanotic Congenital Heart Disease With and Without ROP* 
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did not develop ROP, incomplete retinal vascular devel- 


‘opment was found, and the patients were examined se- 


rially until each reached vascular maturity. Three patients 
did develop ROP. Patient 4 was noted, 7 weeks after birth, 
to have arteriovenous anastamoses posterior to the ora 
serrata and a demarcation line in both eyes, placing the 
retinopathy at stage 1 by the international classification of 
ROP: When the patient was reexamined at age 9 weeks, 
the ROP had resolved and the retinal vasculature had 


. reached maturity. Patient 5 was found to have a demar- 


cation line in zone 3 of each eye at age 6 weeks, consistent 
with stage 1 disease. When the patient was reexamined at 
8 weeks, the demarcation line had resolved and the retinal 
vasculature had completed its development. Patient 6 was 
first examined at 8 weeks of age. She was found to have 
peripheral arteriovenous anastamoses in the right eye. In 
the left eye there were arteriovenous anastamoses and 
neovascular tufts in the superotemporal retina, classifying 
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this as stage 3 retinopathy. The patient died before another 
examination could be performed. The eyes were not avail- 
able for postmortem examination. 

The mean arterial oxygen tension of the study patients 
ranged from 38 to 54 mm Hg (Figure). The infants who 
developed ROP had mean arterial oxygen tensions similar 
to those of infants who did not develop ROP (47.2 vs 
43.1 mm Hg). The duration of supplemental oxygen ad- 
ministration varied from 30 to 50 days, with the fraction 
of inspired oxygen ranging from 100% oxygen to room air 
in all patients. The mean duration of oxygen administra- 
tion was 38+6 days in infants who developed ROP and 
37+5 days in infants who did not develop ROP. The mean 
arterial Pco, of the study patients ranged from 36 to 44mm 
Hg. The mean arterial carbon dioxide levels of the infants 
who developed ROP and those who did not were similar 
(43.2+2.3 vs 37.7+1.4 mm Hg). Mean pH values of these 
patients ranged from 7.35 to 7.41. The mean pH values 
were similar for infants who did and did not develop ROP 
(7.36+0.02 vs 7.40+0.02). 

All patients received supplemental vitamin E therapy. 
All patients underwent transfusions as needed to main- 
tain a hematocrit of at least 0.40 to maximize oxygen de- 
livery. 


COMMENT 

Since Terry” initially described the cicatricial stages of 
ROP (formerly known as retrolental fibroplasia) in 1942, 
there have been extensive efforts to identify the agent or 
parry responsible for this blinding process. Since the mid- 

e 1950s, the administration of oxygen has been impli- 
cated as one potential causative factor in the development 
of ROP.21415 The incidence of ROP has been found to cor- 
relate more closely with the duration of oxygen admin- 
istration than with the concentration of inspired oxygen. 

In the Cooperative Study of Retrolental ese aay and 
the Use of Oxygen, Kinsey and coworkers!®17 found that 
the incidence af ROP increased with duration of exposure 
to oxygen. In that prospective multicenter clinical trial, 
premature infants with birth weights under 1500 g were 
assigned to receive either “routine oxygen” therapy, 28 
days of supplemental oxygen with fractions of inspired 
oxygen exceeding 50%, or “curtailed oxygen” therapy, 
supplemental oxygen with fractions of inspired oxygen 
below 50%, administered only as needed to relieve anoxia. 
The incidence of ROP was significantly greater in the rou- 
tine oxygen group. Although arterial oxygen tension mea- 
surement techniques were not in use at the time the stud 
was conducted, it is reasonable to assume that the infants 
in the routine oxygen group had elevated arterial oxygen 
tensions. Thus, a relationship has been presumed be- 
tween elevated arterial oxygen and the incidence of ROP. 

Since the advent of routine clinical arterial oxygen ten- 
sion measurement, there have been attempts to correlate 
arterial oxygen levels and the development of ROP, but 
the results have been contradictory. Ina case-control study 
of 14 very-low-birth-weight infants (<1500 g), Yu and co- 
workers!8 found that the development of ROP was not 
related to arterial oxygen tension by intermittent sam- 
"pling. In contrast, Shahinian and Malachowski” reported 
a correlation between the severity of ROP and duration of 
elevated capillary oxygen tension after the first week of 
life. In a prospective study, Prendiville and Schulenburg? 
noted that episodes of hyperoxia were significantly asso- 
ciated with the development of ROP. 

The role of oxygen in the development of ROP has also 
been studied in animal models. Patz et al and?! Ashton et 
al”2.23 have characterized the response of the retinal blood 
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Mean arterial oxygen and carbon dioxide tensions and pH of six 
premature infants with cyanotic congenital heart disease with (pa- 
tients 1 through 3) or without (patients 4 through 6) retinopathy of 
prematurity (ROP). 


vessels of the immature retina in a kitten model of ROP. 
In a hyperoxic environment, the immature retinal blood 
vessels of the kitten undergo profound constriction and 
vaso-obliteration. When the experimental animal is then 
returned to room air, a secondary response of vasopro- 
liferation and neovascularization occurs. This process has 
been considered analagous to the early stages of ROP. 
However, the cicatricial, advanced stages of ROP are not 
seen in this experimental model. Gole et al% and other 
investigators have noted important differences between 
the kitten model of oxygen-induced retinopathy and hu- 
man ROP. Flower, studying a beagle puppy model of 
ROP, produced cicatricial ROP when the animals were 
pretreated with a prostaglandin-synthetase inhibitor, 
which blocked the constriction of blood vessels caused by 
hyperoxia. 

Oxygen exposure and hyperaxia have been considered 
important antecedents to the development of ROP. The 
occasional reports of this disease in premature and full- 
term infants who have not received supplemental 
oxygen?®?8 and in infants with CCHD?1 have been dif- 
ficult to reconcile with these concepts. 

The fetus with a cyanotic conzenital heart lesion has a 
normal arterial oxygen level because the placenta, rather 
than the lungs, supplies oxygenated blood. Shortly after 
birth, however, the nascent functioning of the lungs com- 
bined with the closure of the ductus arteriosis and the fo- 
ramen ovale completes the transformation to the postnatal 
circulation. At this time the infant with a cyanotic con- 
genital heart lesion develops cyanosis. 

In infants with CCHD, the blood flowing out through 
the aorta to the body is a mixture of deoxygenated blood 
from the systemic venous return and oxygenated blood 
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from the pulmonary venous return. When these infants 
are given supplemental oxygen, the oxygen tension in the 
blood returning from the lungs may be increased, but, 
because of the mixing with desaturated blood, the aortic 
oxygen tension rises only slightly. For the arterial Poz to 
rise above 100 mm Hg, the hemoglobin must be more than 
96% saturated with oxygen. Admixture with even a small 
amont of desaturated blood precludes arterial oxygen ten- 
sions over 100 mm Hg. Thus, in infants with CCHD, de- 
spite oxygen supplementation, the arterial oxygen tension 
remains lower than normal. In contrast, in infants with 
normal hearts, the systemic blood flow consists solely of 
blood returning from the lungs, and supplemental oxygen 
can raise the arterial oxygen concentrations well above 
normal. 

There is some evidence that episodes of hypoxemia may 
be arisk factor for the development of ROP. Katzman and 
colleagues” compared a group of patients who had severe 
ROP with a group of patients who had less severe ROP 
and found that the patients with the more severe disease 
had a significantly higher number of hours with a Po, be- 
low 50mm Hg. Flynn and coworkers” reported that retinal 
arteriolar constriction was more commonly found in hy- 
poxic premature infants than in hyperoxic infants. Shohat 
and coworkers,} in a retrospective multivariant analysis, 
identified an association between the number of episodes 
of hypoxemia and the development of ROP in infants 
weighing less than 1250 g.? However, an association be- 
tween hypoxia and ROP has not been demonstrated in all 
clinical studies. 

Episodes of both hypercarbia and hypocarbia were found 
by Shohat and coworkers? to be associated with the de- 
velopment of ROP. Hypercarbia was also noted to be a risk 
factor for the development of ROP in a retrospective mul- 
tivariate analysis by Bauer and Widmayer.*” However, in 
a subsequent study, Brown and coworkers?! found that 
Pco, was not a risk factor. Acidosis was also identified as 
a risk factor by Prendiville and Schulenburg.” 

Premature infants with CCHD present a unique oppor- 
tunity to study the possibility that a ate is only one 
of a complex array of factors that lead to the development 
of ROP. The anatomic cardiac abnormalities in these in- 
fants preclude prolonged episodes of hyperoxia, despite 
supplemental oxygen administration and mechanical ven- 
tilation. The infants in our study population were persis- 
tently hypoxemic, but in [pari they had normal arterial 
carbon dioxide levels and pH values. Despite prolonged 
oe three of six infants developed ROP. We spec- 

ate that hypoxemia alone, identified as a risk factor for 
the development of ROP by Katzman et al? and Shohat 
et al,3 may have contributed to the development of ROP 
in these cyanotic infants. 

The persistent hypoxemia of CCHD does not appear to 
protect an infant from the development of ROP. Prema- 
ture infants with CCHD should be monitored for the de- 
velopment of ROP just as are premature infants with nor- 
mal hearts. Our data support the finding of other 
investigators that arterial oxygen tension is not the sole 
factor leading to the development of ROP. 
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Unsuspected Cocaine Exposure in Young Children 


Sigmund J. Kharasch, MD; Deborah Glotzer, MD; Robert Vinci, MD; Michael Weitzman, MD; James Sargent, MD 


è Objective: To determine the prevalence of cocaine ex- 
posure among preschool children with clinically unsus- 
pected signs and/or symptoms. 
Design: Prevalence study. 
Setting: Pediatric emergency department in an inner-city 
hospital. 
Participants: 250 children aged 2 weeks to 5 years who un- 
derwent urine assays for cocaine prior to discharge from the 
emergency department. 
Interventions: None. 
Measurements/Main Results: Six (2.4%) of the 250 urine 
assays (95% confidence interval, 0.5% to 4.3%) were pos- 
itive for benzoylecgonine, the major urinary cocaine me- 
tabolite. Four of the positive urine assays were from chil- 
dren younger than 1 year and all children with positive urine 
assays were younger than 24 months. None of these chil- 
dren presented with a complaint or was identified as having 
clinical problems currently associated with childhood ex- 
posure to cocaine. Possible exposure routes include breast- 
feeding, intentional administration, accidental ingestion of 
cocaine or cocaine-contaminated household dust via nor- 
mal hand-to-mouth activity, and passive inhalation of 
“crack” vapors. 
Conclusion: Among the inner-city children served by this 
hospital, significant numbers of infants and young children 
are being exposed to cocaine, and this exposure occurs in 
a clinically unsuspected population. 

(AJDC. 1991;145:204—206) 


ocaine use has increased dramatically during the past 

decade. While the medical complications of cocaine 
use have been frequently reported in the adult population, 
problems arising from cocaine exposure in young children 
have only recently been recognized. While many reports 
have focused on complications of prenatal exposure, !® 
several recent reports have identified complications of ex- 
posure, including seizures,’ arrhythmias,* and hyperten- 
sion,” in infants and young children. 

Data on the prevalence of cocaine exposure in the pe- 
diatric population are only now appearing. The National 
High School Senior Survey”’ in 1987 revealed a prevalence 
of cocaine use of 15% to 20%. In a recent retrospective 
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review of clinically indicated serum and urine toxicologic 
screens of 1120 patients at a children’s hospital, 52 patients 
(4.6%) had specimens that contained cocaine and/or co- 
caine metabolite." Intrauterine exposure to cocaine is oc- 
curring with especially high frequency. Seventeen percent 
of pregnant women enrolled in prenatal care at Boston 
(Mass) City Hospital were found to have used cocaine at 
least once during pregnancy. 

In reports that describe clinical problems associated 
with cocaine exposure among young children, the routes 
of exposure include breast-feeding,’ accidental inges- 
tion,” and intentional administration.” Passive inhala- 
tion of crack vapors in children who are in close proximity 
to aerosolized cocaine has also been implicated as a pos- 
sible exposure route. “* While clinical cocaine toxicity may 
occur from environmental exposure, cases of asymptom- 
atic children with positive cocaine screens have also been 
reported by the above routes.!” 

To our knowledge, no studies have systematically eval- 
uated the prevalence of cocaine exposure in young chil- 
dren beyond the perinatal period. Given the high prev- 
alence of cocaine use in adults at our hospital, we 
hypothesized that cocaine exposure may occur in signif- 
icant numbers of young children and may occur in patients 
with clinically unsuspected signs and/or symptoms. 


PATIENTS AND METHODS 


This study was conducted in the pediatric emergency depart- 
ment at Boston City Hospital during a 6-week period. Boston City 
Hospital is a 434-bed acute-care teaching hospital. There are ap- 
proximately 24 000 annual visits to the pediatric emergency de- 
partment, which provides service to patients aged 17 years or 
younger. 

Parents and their children aged 2 weeks to 5 years who pre- 
sented to the pediatric emergency department for care were el- 
igible for this study. Children were excluded if they presented 
with any of the following: (1) acute life-threatening emergencies; 
(2) any history suggestive of cocair.e exposure, ie, seizures, chest 
pain, or cocaine use by a caretaker, or (3) severe diaper rash pre- 
cluding use of a urine bag. All eligible patients had the following 
data abstracted from their medical records: age, race, vital signs, 
insurer status, chief complaint, history of breast-feeding, and fi- 
nal diagnosis. 

Parents were requested to participate in a study of children’s 
exposure to environmental toxins, and anonymity was assured. 
If parents asked what environmental toxins were being inves- 
tigated, they were informed that we were studying children’s 
exposure to cocaine and antibiotics (antibiotics were being in- 
vestigated as part of a concurrent emergency department study). 
Anonymity was ensured by a preassigned study number. Verbal 
consent was obtained for all children entered into the study. It 
was not possible to identify any child after the urine was assayed. 
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Patient No/Age, mo Complaint Temperature,°C 



















1/1 Cough 36.7 
2/4 Wheezing - 37.9 
3/5 Social evaluation* 37.7 
4/9 Fever 39.8 
5/22 Fever 39.3 
6/19 Trauma 37.6 





The study was approved by the Human Studies Committee of 
Boston City Hospital. 

The urine samples were refrigerated overnight and trans- 
ported to a commercial laboratory for analysis. All urine samples 
were screened within 24 hours by the enzyme-multiplied immu- 
noassay technique for benzoylecgonine, the major metabolite of 
cocaine, in accordance with the quality assurance guidelines of 
the American College of Pathology.’® All positive urine sample 
findings were confirmed by gas chromatography/mass spectrom- 
etry, thin-layer chromatography, or repeated enzyme-multipled 
immunoassay sar depending on the quantity of urine ob- 
tained. The threshold for detection of benzoylecgonine in urine 
is 300 ng/mL. | 

We performed x? analysis and Fisher’s Exact Test to test the 
statistical significance of differences in response rates and rates 
of cocaine positivity by characteristics of the children. 


RESULTS 


Four hundred ninety-four patients were eligible for the- 


study. The parents of 18 of these children refused par- 
ticipation. Of the 476 who agreed to participate, urine was 
obtained from 250 children (53%) prior to discharge from 
the emergency department. There were no significant dif- 
ferences between those children whose parents refused to 
participate and those who participated or between chil- 
dren who voided and those who did not with regard to 
race, gender, breast-feeding history, insurer status, or di- 
agnosis (respiratory vs nonrespiratory illness). The mean 
age of the children from whom urine was obtained was 23 
months (age range, 2 weeks to 5 years; 40% were younger 
than 1 year);59% were male and 53% were black. Six (2.4%) 
of the 250 urine samples (95% confidence interval [CI], 
0.5% to 4.3%) tested positive for benzoylecgonine (one 


result was reconfirmed by gas chromatography/mass 


spectrometry, one by thin-layer chromatography, and 
four by repeated E a ae immunoassay tech- 
nique). The characteristics of the patients with positive 
urine sample findings are shown in the Table. The cocaine- 
positive and cocaine-negative groups did not differ with 
regard to race, gender, breast-feeding history, insurer sta- 


tus, or diagnosis. Although rates of cocaine positivity did , 


not differ significantly by age, the trend was for younger 
children to have higher rates of exposure (3.8% of children 
aged 2 weeks to 1 year; 4.4% of children aged 1 to 2 years; 
and no children aged 2 to 5 years). Of the children with 
positive urine assays, only one child, a 1-month-old boy, 
was currently being breast-fed. 


COMMENT 
In this study, 2.4% of infants and young children pre- 
senting to the pediatric emergency department of an ur- 
ban, public hospital had laboratory evidence of cocaine 
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Characteristics of Patients With Positive Cocaine Screens 


ee eae 


Pulse, Beats/Min 







*Physical examination for placernent by the Department of Social Services. 


Vital Signs 


Respiratory Rate, 


Breaths/Min Diagnosis 











120 40 Pneumonia 

120 32 Reactive airway disease 
132 32 Otitis media 

168 52 Bronchiolitis 

160 36 Acute febrile illness 
140 36 Laceration 


exposure at the time of the visit. The observed rate of co- 
caine exposure in these young children was likely due, in 
large a to the prevalence of cocaine use among their 
caretakers. A recent study documented that as many as 
one in five inner-city women seeking prenatal care at the 
same institution used cocaine during pregnancy.” 
Although rates of cocaine positivity did not vary sig- 
nificantly by age, four of six children in this study with 
positive urine assays for cocaine were younger than 1 year 
and all were younger than 24 months. The lack of a sig- 
nificant association between cocaine positivity and chil- 
dren’s age may well reflect sample size constraints. 
Younger children, being less mobile, may be at increased 
risk for exposure to parents smoking crack nearby or may 
be at increased risk for accidently ingesting cocaine or 
cocaine-contaminated household dust by virtue of normal 
hand-to-mouth activities of children of this age. It is also 
possible that cocaine was intentionally administered to 


‘some or all-of these children. While these children did not 


have symptoms, spel as children have less plasma 
cholinesterase to metabolize cocaine and are also at greater 
risk for cocaine toxicity at a given exposure level.” Passive 
inhalation has been suggested as the route of exposure in 
recent anecdotal reports, "+" and the aerosolized route of 
exposure is known to occur with other drugs, including 
marijuana and nicotine. 187° 

Children with a history or clinical presentation sugges- 
tive of cocaine exposure were excluded from participation 
in this study so that the findings were limited to unsus- 
pected exposures. None of the A presented with 
currently recognized signs of cocaine exposure in chil- 
dren. Itis possible, however, that infants and young chil- 
dren exposed to cocaine may suffer from subtle, less no- 
ticeable, or unrecognized problems, such as undetected 
cardiac dysrhythmias, altered gastrointestinal function- 
ing, or neurobehavioral changes. In addition, these find- 
ings raise many critical unanswered questions regarding 
the possible long-term effects of repeated cocaine expo- 
sure on the physical, cognitive, and behavioral develop- 
ment of bse children. Until the consequences of 
acute and chronic cocaine exposure are more completely 
understood, it is difficult to determine the implications for 
clinical e and social policy of the unexpectedly high 
rates of exposure to cocaine found in this study. 

Public debate, based at least in part on further research, 
must be directed toward explicating the social service im- 
plications of identifying an asymptomatic child with lab- 
oratory evidence of cocaine exposure. In Massachusetts, 
there are no uniform guidelines or practices for health and 
social service professionals to follow when confronted 
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with documented cocaine exposure in an asymptomatic 
child. Further study on the physiologic and socioenviron- 
mental effects of cocaine exposure in preschool children 
is needed to help direct rational and sound policy deci- 
sions on this issue. 

Our findings suggest that significant numbers of infants 
and young children are being exposed to cocaine, and this 
exposure can occur in the absence of overt clinical signs. 
The clinical and public health implications of these find- 
ings, which are unknown at this time, are pressing topics 
in need of elucidation by subsequent surveillance and 
study. 
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Radiological Case of the Month 


Kathlene S. Waller, MD, Jennifer johnson, MD (Contributors); Beverly P. Wood, MD (Section Editor) 


A previously healthy 15-year-old white boy presented 

with a 4-week history of cough and fever. At admis- 
sion, he had a productive cough with thick, yellow spu- 
tum; intermittent daily temperatures of 38.5°C; night 
sweats; malaise; anorexia; and weight loss of approxi- 
mately 4.5 kg. At the onset of illness, three siblings had 
had sore throats, but he had no history of a sore throat, 
recent travel, or exposure to animals. He had been smok- 
ing one pack of cigarettes per day for 2 years. Three 
months before admission, he was diagnosed as having 
mild asthma, and intermittently used inhaled epineph- 
rine. He reported exposure toa friend who was diagnosed 
with tuberculosis the previous year and was receiving an- 
tituberculosis medications. 

Vital signs on admission to the hospital were as follows: 
temperature, 39.4°C; heart rate, 120 beats per minute; res- 
ee rate, 32/min; and blood pressure, 110/60 mm Hg. 

hysical examination revealed a pale, thin, ill-appearing 
male in moderate prao distress with anterior and 
posterior cervical adenopathy, but no other enlarged- 
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Figure 1. 
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lymph nodes. Breath sounds were decreased and ego- 
phony was noted in the right upper and middle lobes. 
Expiratory wheezes were present bilaterally. There was 
no cyanosis or clubbing of the digits. 

Chest roentgenograms were obtained (Figs 1 and 2). 
Initial laboratory results showed a white blood cell count 
of 25.9 x10°/L, with 0.73 segmented neutrophils, 0.08 
band cells, 0.09 lymphocytes, 0.09 reactive lymphocytes, 
and 0.01 eosinophils. An arterial blood gas determination 
while the patient was breathing room air showed a pH 
of 7.49, Pco, of 34 mm Hg, and Po, of 52 mm Hg. AGram’s 
stain of sputum showed white blood cells; gram-positive 
cocci in pairs, chains, and clusters; and rare gram- 
negative bacilli. The original sputum culture yielded nor- 
mal flora and moderate growth of B-hemolytic group 
C Streptococcus. No acid-fast bacilli were found. A purified 
protein derivative skin test using five tuberculin units was 
placed and was nonreactive in 48 hours. The mumps virus 
and Candida antigen were placed as controls and were also 
nonreactive. Antibiotic therapy was begun, but because 
the patient did not improve, he underwent bronchoscopy 
during his fourth day in the hospital. Much purulent ma- 
terial was recovered from the anterior, apical, and pos- 
terior segments of the right upper lobe. There was no 
obstructive lesion or inflammation in any other part of the 
bronchial tree. 


Figure 2. 
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Denouement and Discussion 


Cavitary Pneumonia due to 
Arcanobacterium hemolyticum 


Fig 1.—Posteroanterior chest roentgenogram shows consolidation 
of the right upper lobe and upper portions of the right middle and 
lower lobes. 


Fig 2.— Coned view shows multiple cavitary areas with air-fluid levels 
and an air bronchogram in the consolidated lobes. Mediastinal ad- 
enopathy is present. 


The chest roentgenogram taken on admission showed 
pulmonary consolidation and cavities with air-fluid levels, 
suggesting parench abscesses or necrosis. Initial anti- 
biotic therapy included treatment for gram-positive species, 
such as Stap species, and gram-negative species. 
The patient's history an eps Tyahocnn were suggestive of 
tuberculosis, although a stain of the sputum showed no acid- 
fast bacilli, and the patient was anergic. Because the pen 
did not show clinicalimprovement, antituberculosis therapy 
was begun 6 days after admission to the hospital. Later that 
day, a rapidly growing organism, which had previously 
been reported as group C Streptococcus, was correctly iden- 
tified as Arcanobacterium hemolyticum. The therapeutic regi- 
men was changed to penicillin G and antituberculosis med- 
ications only. The boy showed marked improvement within 
48 hours, with resolution of fever, decreased white blood cell 
count, and cht, pulmonary aeration, as determined 
roentgenographically. Antituberculosis therapy was discon- 
tinued 10 daysafteradmission to the hospital, and the patient 
was intravenously administered penicillin G for 4 weeks. 

Cavitary pneumonia is an uncommon manifestation of 
pulmonary infection in children and young adults, but is 
associated with debilitating illness. Organisms causing 
lung abscesses include Staphylococcus aureus, Streptococcus 
pyogenes, Klebsiella, Bacteroides, Mycobacterium tuberculosis, 
and Fusobacterium.’ This report illustrates the need also to 
consider Arcanobacterium hemolyticum as a pathogen in cav- 
itary pneumonia. 

ebacterium hemolyticum was recognized as a human 
pathogen in 1946, when it was isolated from infections of the 
nasop and skin of American soldiers and natives of 
southwest Pacific islands.” This organism was considered a 
mutant of Corynebacterium pyogenes,** and believed to be a 
purely human Moco until it was isolated from a pneu- 
monicsheep.” This gram-positive, facultatively anaerobic or- 
ganism appears initially as a slender, irregular bacillus, but 
with growth changes morphologically and appears as a 
small, irregular coccus. In 1982, the organism was removed 
from the Corynebacterium genus and reclassified under a new 
genus named Arcanobacterium.° 

Arcanobacterium hemolyticum causes pharyngitis in 
young, healthy adults.” A scarlatiniform skin rash fre- 
quently accompanies the praryapnis, which usually re- 
solves in a few days, regardless of antibiotic therapy. Lo- 
calized skin lesions, another common manifestation 
of A hemolyticum infection, are frequently ulcerative.*** 

The organism also causes opportunistic infections in im- 
munosuppressed patients. Arcanobacterium hemolyticum 
has caused vertebral osteomyelitis in a diabetic patient,’ 
septicemia in an adolescent girl with infectious mononu- 
cleosis,'* and empyema in a woman with breast cancer. 

Serious infections in previously healthy hosts include peri- 
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tonsillar abscess,'*"® endocarditis,” septicemia, '* brain ab- 


scess,'” and bacteremia,” but this is the first reported case 
of cavitary pneumonia. Because of the rarity of serious in- 
fection in immunologically normal hosts, this patient was 
evaluated for immunodeficiency. Results of all tests were 


normal, except B-cell subsets had decreased slightly both 10 
days and 1 month after admission to the hospital. 


References 

1. Bartlett JG. Lung abscess. In: Wyngaarden JB, Smith LH Jr, 
eds. Cecil Textbook of Medicine. Philadelphia, Pa: WB Saun- 
ders Co; 1988:435-438. 

2. MacLean PD, Liebow AA, Rosenberg AA. Hemolytic 
Corynebacterium resembling Corynebacterium ovis and 
Corynebacterium pyogenes in man. J Infect Dis. 1946;49:69-90. 

3. Barksdale WL, Li K, Cummins CS, Harris H. The mutation 
of Corynebacterium pyogenes to Corynebacterium haemolyti- 
cum. | Gen Microbiol. 1957 ;16:749-758. 

4. Patocka F, Mara M, Soucek A, Souckova A. Observations 
on the biological properties of atypical haemolytic Corynebac- 
teria isolated from man as compared with Cor haeiholvticum, 
Cor pyogenes bovis and Cor ovis, |: in vivo investigations. J Hyg 
Epidemiol Microbiol Immunol. 1962;6:1-12 

5. Roberts RJ. Isolation of Corynebacterium haemolyticum 
from a case of ovine pneumonia. Vet Rec. 1969;84:490. 

6. Collins MD, Jones D, Schofield GM. Reclassification of 
‘Corynebacterium haemolyticum’ (MacLean, Liebow & Rosen- 
berg) in the genus Arcanobacterium gen nov as Arcanobacte- 
rium haemolyticum nom rev, comb nov. J Gen Microbiol. 
1982; 128:1279-1281. 

7. Ryan WJ. Throat infection and rash associated with an un- 
usual Corynebacterium. Lancet. 1972;2:1345-1347. 

8. Fell HWK, Nagington J, Naylor GRE, Olds RJ. Corynebac- 
terium haemolyticum infections in Cambridgeshire. J Hyg. 
1977 ; 79: 269-274. 

9. Wickremesinghe RSB. Corynebacterium haemolyticum in- 
fections in Sri Lanka. J Hyg. 1981;87:271-276. 

10. Miller RA, Brancato F, Holmes KK. Corynebacterium he- 
molyticum as a cause of pharyngitis and scarlatiniform rash in 
young adults. Ann Intern Med. 1986;105:867-872. 

11. Banck G, Nynam M. Tonsillitis and rash associated with 
Corynebacterium haemolyticum. J Infect Dis. 1986;154:1037-1040. 

12. Ceilley RI. Foot ulceration and vertebral osteomyelitis 
with Corynebacterium haemolyticum. Arch Dermatol. 
1977 ; 113: 646-647, 

13. Goudswaard J, van de Merwe DW, van der Sluys P, Doorn H. 
Corynebacterium haemolyticum septicemia in a girl with mononu- 
cleosis infectiosa. Scand J Infect Dis. 1988;20:339-340. 

14. Chlosta EM, Richards GK, Wagner E, Holland JF. An op- 
portunistic infection with Corynebacterium pyogenes produc- 
ing empyema. Am J Clin Pathol. 1970;53:167-170. 

15. Miller RA, Brancato F. Peritonsillar abscess associated 
with Corynebacterium hemolyticum. West J Med. 1984; 140:449- 
451. 

16. Kovatch AL, Schuit KE, Michaels RH. Corynebacterium he- 
molyticum peritonsillar abscess mimicking diphtheria. JAMA. 
1983 ;249:1757-1758. 

17. Worthington MG, Daly BDT, Smith FE. Corynebacterium 
hemolyticum endocarditis on a native valve. South Med J. 
1985 ; 78: 1261-1262. 

18. Jobanputra RS, Swain CP. Septicaemia due to Corynebac- 
terium haemolyticum. J Clin Pathol. 1975;28:798-800. 

19. Washington JA, Martin WJ, Spiekerman RE. Brain abscess 
with Corynebacterium hemolyticum: report of a case. Am J Clin 
Pathol. 1971;56:212-215. 

20. Chandrasekar PH, Molinari JA. Corynebacterium he- 
molyticum bacteremia with fatal neurologic complication in an 
intravenous drug addict. Am J Med. 1987;82:638-640. 


Radiological Case of the Month 





Picture of the Month 


Jeffrey R. Schneider, MD, Howard Fischer, MD (Contributors); Murray Feingold, MD (Section Editor) 


Figure 1. 





Figure 2. 


Figure 3. 
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SPECIAL FEATURE 


Denouement and Discussion 


Acrodermatitis Enteropathica 


Fig 1.— Erosive lesions around eyes and mouth. 


Figs 2 and 3.—£maciated infant with rash surrounding body orifices 
and a symmetric distribution of lesions on the extremities. 


Manifestations : 

Acrodermatitis enteropathica is a rare hereditary dis- 
order affecting zinc metabolism that is characterized by 
dermatitis, alopecia, gastrointestinal disturbances, eye in- 
fections, and growth failure. Poor wound healing and im- 
paired cellular immunity have also been described as man- 
ifestations of this disorder. Acrodermatitis enteropathica 
was so named because of the acral distribution of skin le- 
sions and the severe gastrointestinal disturbances it 
causes. 

The classic triad of dermatitis, diarrhea, and alopecia is 
often seen in newborns and in early infancy. Symptoms 
may appear within 2 weeks of weaning from breast milk 
to cow’s milk. Infants with acrodermatitis enteropathica 
typically are listless and anorexic and many have a wasted 
appearance with little subcutaneous fat. Skin manifesta- 
tions begin with small, moist, erythematous lesions lo- 
calized around body orifices (mouth, nose, ears, eyes, and 
perineum) and progress to a vesicobullous eruption with 
erosions. Symmetrically distributed lesions occur on the 
buttocks, the extensor surfaces of major joints, and the 
fingers and toes. 

Later, the vesicobullous eruptions become dry, hyper- 
keratotic, and psoriasisform in appearance. Diarrhea in 
this disorder is severe, with steatorrhea, lactose intoler- 
ance, and progressive malabsorption. Eye manifestations 
include blepharitis, conjunctivitis, photophobia, and cor- 
neal opacities. Secondary monilial or bacterial skin infec- 
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tions occur frequently. The infections and severe malnu- 
trition may lead to marasmus and death within 1 to3 years 
in the untreated patient. 

The diagnosis is established by the clinical findings and 
laboratory evidence of zinc deficiency. Plasma zinc levels 
are often below 7.7 pmol/L (normal levels are 10.7 to 16.8 
mol/L). Other useful laboratory findings include defi- 
ciency of certain zinc-dependent enzymes, such as alka- 
line phosphatase, and marked alterations of the fatty acid 
profile of plasma lipids. Skin biopsy is not diagnostic of 
this disorder. 

SERNA 

The mode of inheritance is considered to be autosomal 
recessive. The basic defect is presumed to be related to 
gastrointestinal malabsorption of zinc, but the exact mech- 
anism is not yet understood. 


Treatment 

The treatment of choice is oral administration of zinc, 
usually in the sulfate or gluconate form. It is usually well 
tolerated, safe, inexpensive, effective, and expedient in 
rapidly reversing the manifestations of the disease. For 
many years, acrodermatitis enteropathica was treated em- 
pirically with iodoquinol and breast milk, a now outdated 
treatment. 

References 

1. Packman S. Zinc metabolism. In: Rudolph AM, Hoffman 
JIE, eds. Pediatrics. 18th ed. East Norwolk, Conn: Appleton & 
Lange; 1987:326-327. ) 

2. Esterly NB. Vesicobullous disorders. In: Behrman RE, 
Vaughn VC, Nelson WE, eds. Nelson Textbook of Pediatrics. 
13th ed. Philadelphia, Pa: WB Saunders Co; 1987:1399-1404. 

3. Hurwitz S. Clinical Pediatric Dermatology. Philadelphia, 
Pa: WB Saunders Co; 1981:31-33. 

4. Nelder KH, Hambidge KM, Walravens PA. Acrodermatitis 
enteropathica. /nt J Dermatol. 1978;17:380-387. 


Picture of the Month—Schneider et al 





PediaCare is 
strong relief 


made just for kids. 


` 


Oral Decongestant Drops, Cough-Cold Formula, 
NightRes 


Ce Cbd riiet 


| Å— y eee e 
Corgis 

ow 
StulTy 
Noses 


Seite ee ta 
Ruiny 
PEs 


Jani 


Effective cough/cold relief just for children 


Reference; 1.Data on file, McNeil Consumer Products Company 


McNeil Consumer Products Company 'Triaminic, DM, and Triaminicot are registered trademarks of 

Division of McNeil-PPC, Inc Sandoz Consumer. Dimetapp, Robitussin, CF, and DM 

Fort Washington, PA 19034 USA are registered trademarks of AH Robins Company, Inc 
McN. 1990 tPseudoephedrine HC! 





r 


elie 
ON 
FEVER 


When her fever flares, fight it with Children’s or Junior Strength TYLENOL" 
acetaminophen. Not even aspirin fights fever harder.' And TYLENOL 

has a better safety profile than aspirin. In fact, there's no other pediatric 
antipyretic, OTC or Rx, safer for children. 


So get tough with fever. Recommend... 


Children’s and Junior Strength 


® 


acetaminophen 


First choice for fever relief 








Late Cholangitis After Successful Surgical Repair 
of Biliary Atresia 
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Frederic Gauthier, MD; Daniel Alagille, MD 


è Bacterial cholangitis is a frequent complication of 
successful surgical repair of biliary atresia, occurring in 
93% of patients before the age of 1 year, but thought to be 
rare after 2 years of age. Among 76 children free of jaundice 
more than 5 years after operation, four presented with late 
cholangitis (7 to 13.5 years old), consisting of fever, jaun- 
dice, and abdominal pain with biochemical features of an 
inflammatory process and cholestasis. Liver biopsy speci- 
mens consistently demonstrated histological features of 
cholangitis, growth of microorganisms, or both. Cholangitis 
subsided spontaneously in one patient or in response to in- 
travenous administration of antibiotics. Cholangiograph 
consistently demonstrated biliary abnormalities but no def- 
inite obstruction to the bilioenteric anastomosis. All the 
children had good hepatic function 3 weeks to 4 years after 
the episode of cholangitis. These results suggest that cho- 
langitis may occur several years after surgery but does not 
seem to alter prognosis. 
(AJDC. 1991;145:213—215) 


B acterial cholangitis is a frequent complication of surge 
for biliary atresia, occurring in about 30% of patients. 
This frequency increases after successful hepatoportoen- 
terostomy to above 50%.'* It occurs most often within the 
first months after surgery, 93% of pereas being observed 
before the age of 1 year.* Early cholangitis may worsen the 
osis, with increase in mortality, secondary failure of 
restoration of bile flow, and possible exacerbation of portal 
hypertension.’** However, the frequency of cholangitis de- 
creases with age and is considered rare after 2 years. ' Indeed, 
only a few reports briefly note the possibility of late occur- 
rence of cholangitis.*”?" 
We report the clinicopathological histories of four chil- 
dren operated on successfully for biliary atresia who pre- 
sented with acute cholangitis at the ages of 7 to 13 years. 
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PATIENT REPORTS 


Between 1970 and 1982, 207 children who were operated 
on for biliary atresia were followed up at Bicétre Hospital, 
Le Kremlin-Bicétre, France. Seventy-six patients became 
free of jaundice. Among these, four children presented 
with late cholangitis, defined as follows: occurrence more 
than 2 years after surgery; exclusion of extrahepatic causes 
for fever; and a liver biopsy specimen either demonstrat- 
ing histopathological signs of cholangitis or yielding sev- 
eral organisms on bacterial culture. Their histories follow. 

PATIENT 1.—This girl was operated on at the age of 41 days for 
biliary atresia of the hepatic ducts. A hepatic portocholecys- 
tostomy was placed initially because of a patent gallbladder and 
choledochus. Postoperative choleperitonitis made it necessary to 
perform a hepatic portoenterostomy with external jejunostom 
at the age of 67 days. Bile excretion was observed on the 11 
postoperative day, and she became free of jaundice. Acute bac- 
terial cholangitis developed 2 months after the last operation, 
which subsided in response to intravenous antibiotics. One year 
later, ultrasonography showed a cystic cavity 2 cm in diameter 
in the left lobe of the liver. Percutaneous transhepatic cholan- 
giography was performed at the age of 2 years and showed the 
cystic cavity communicating with a patent portoenterostomy. 
The mp Je bile ducts were irregular. The external jejunos- 
tomy was closed at the age of 2.5 years. She remained free of 
jaundice for several years, with normal liver function test results. 
The liver was enlarged and firm and displayed histological fea- 
tures of micronodular cirrhosis. Ultrasonography and fibroscopy 
showed no portal hypertension. Repeated ultrasonography at 
the age of 8 years did not show any cyst or bile duct dilatation. 

At the age of 8.5 years, fever, jaundice with clay-colored stools, 
abdominal pain, and vomiting developed, with abnormal labo- 
ratory findings (Table). Liver histological study (needle biopsy 
specimen) showed cholangitis with a zaken irei in- 

tration around and inside the bile ducts. Liver and blood cul- 
tures remained negative. Intravenous cefotaxime sodium and 
amikacin sulfate were given for 3 weeks. Fever disappeared 
within 2 days, and jaundice disappeared gradually. Three 
months later, liver function test results were normal (Table). 

PATIENT 2. —This boy was operated on at the age of 56 days for 
biliary atresia. A biliary cystic cavity at the porta hepatis was 
communicating with the intrahepatic bile ducts. A Roux-en-Y 
jejunal anastomosis to the cyst was performed. Normal-colored 
stools were seen 10 days later, and the boy became free of jaun- 
dice. Acute bacterial cholangitis developed 7 months later and 
was successfully treated by intravenous administration of anti- 
biotics. He remained free of jaundice for several years, with nor- 
mal laboratory liver function test results. The liver was not en- 
larged but showed histological features of moderate portal 
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On Follow-up 


On 1-4 wk 
Admission Later 


4 mo to 
4 y Later 


Clinical features 
Fever 


Jaundice 
Abdominal pain 


Abnormal laboratory 
features 
WBC count 


ESR 

CRP 

Bilirubin 
y-Glutamyltransferase 
Alkaline phosphatase 
ALT 


*WBC indicates white blood cell; ESR, erythrocyte sedimentation 
rate; CRP. C-reactive protein; and ALT, alanine aminotransferase. 
tPatient 3. 


fibrosis (needle biopsy specimen). There was no ultrasono- 
graphic or endoscopic evidence of portal hypertension, Ultra- 
sonography did not show any cavity or dilatation of the bile ducts. 

At the age of 8.5 years, fever, jaundice, and abdominal pain 
developed, all suggestive of cholangitis, but liver histological 
study and cultures were negative. Percutaneous transhepatic 
cholangiography showed abnormal intrahepatic bile ducts with 
stenosis and dilatations but an early opacification of the gut. An- 
tibiotics were administered and fever and jaundice cleared. 

At the age of 13.5 years, he again presented with fever, jaun- 
dice, and abdominal pain, with abnormal laboratory findings (Ta- 
ble), Liver histological study showed cholangitis with a polymor- 
phonuclear cell infiltrate around and inside the bile ducts ( ig 1). 
Liver and blood cultures were negative. Symptoms resolved 
spontaneously within a few days. Repeated percutaneous trans- 
hepatic cholangiography demonstrated the same abnormalities 
of the intrahepatic bile ducts with rapid opacification of the gut 
(Fig 2). 

At the age of 15.5 years, he again presented with the same 
symptoms. Liver histological study and culture were negative. 
Antibiotics were given for three weeks, and clinical and biological 
features resolved. He is 17 years old and has normal growth, no 
jaundice, no liver or spleen enlargement, normal liver function 
test results, and no signs of portal hypertension. 

PATIENT 3.—This girl was operated on at the age of 112 days 
for biliary atresia, and a hepatic portoenterostomy with external 
jejunostomy was performed. She had normal-colored stools 1 
month later, and her bilirubin level was normal 2 months later. 
The external jejunostomy was closed at the age of 2 years. 

She remained free of jaundice for several years but with per- 
sisting biochemical signs of cholestasis (total bilirubin, 16 pmol/L; 
alkaline phosphatase, 490 U/L; y-glutamyltransferase, 155 U/L). 
The liver was enlarged and firm with moderate splenomegaly, 
and a liver needle biopsy specimen showed histological features 
of micronodular cirrhosis. There were no endoscopic or ultra- 
wis fabs signs of portal hypertension. Ultrasonography did 
not show any intrahepatic bile duct abnormalities. 

At the age of 7 years, she had fever, jaundice, and abdominal 
pain with abnormal laboratory findings (Table). Escherichia coli 
and Enterococcus species were isolated by cultures of the liver 
obtained by needle biopsy. The liver had moderate polymorpho- 
nuclear cell infiltrate around the bile ducts but none within the 
ducts themselves. Intravenous trimethoprim-sulfamethoxazole 
and netilmicin sulfate were given for 3 weeks, and clinical and 
biological features resolved (Table). An attempt at percutaneous 
transhepatic cholangiography failed. She is 9.5 years old and has 
normal growth, no jaundice, but persistently increased y-gluta- 
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Fig 1.— Detail of a fibrous portal area showing polymorphonuclear 
leukocytes inside and around a bile duct (hematein-eosin, X 170). 





Fig 2.—Percutaneous transhepatic cholangiography (patient 2) 
showing irregularly dilated intrahepatic ducts (higher arrow) and a 
patent anastomosis (lower arrow). 


myltransferase and alkaline phosphatase levels, There were no 
esophageal varices, but at ultrasonography the lesser omentum 
was enlarged. 

PATIENT 4.—This boy was operated on for biliary atresia at the 
age of 57 days, and a hepatic portoenterostomy with external 
jejunostomy was performed. He had normal-colored stools in a 
few days and normal bilirubin values 2 months later. 

Two episodes of acute cholangitis occurred 2.5 and 4.5 months 
after surgery. He then remained free of jaundice, Percutaneous 
transhepatic cholangiography performed at 1 year of age dem- 
onstrated narrowed and irregular intrahepatic bile ducts with 
rapid opacification of the gut. The external jejunostomy was 
closed at the age of 2 years. He was healthy, with normal lab- 
oratory liver function test results. The liver and spleen were not 
enlarged, but liver histological study (needle biopsy specimen) 
showed portal fibrosis. There was no sign of portal hypertension. 
At the age of 7 years he had fever, jaundice, and abdominal pain 
with abnormal laboratory findings (Table). Liver histological 


Cholangitis—Gottrand et al 


i a a - -~n ~ - n — D - z m - 
m . 


study showed cholangitis with a polymorphonuclear cell infil- 
trate around and inside the bile ducts. Cultures of blood and a 
liver biopsy specimen were negative. Ultrasonography showed 
no cavity or bile duct dilatation. Intravenous TANOD 
sulfamethoxazole and amikacin were given for 3 weeks. Fever 
disappeared in 3 days, and he was anicteric on discharge from 
the hospital (Table). Four months later, he was healthy, with no 
jaundice or signs of portal hypertension, and had normal growth. 


COMMENT 

Late cholangitis is a rare complication of surgery for bil- 
iary atresia not mentioned in several large series with more 
than 5 years of follow-up.*7®15 Lilly and Hitch’ report 
five cases of cholangitis occurring 1 to 2 years after op- 
eration. Nevertheless, we were only able to find five pa- 
tients with cholangitis presenting after 2 years.” 111416 
Three of them occurred after hepatoportoenteros- 
tomy,”'*® one after shuledecthiaiiodenostony: and 
one after hepaticoduodenostomy.’° Late cholangitis oc- 
curred at the age of 2.5 to 16 years. Clinical features, when 
described, consisted of fever, jaundice, and abdominal 
pain, as in the patients described here. Early cholangitis 
was absent in two children,’®”’ as in our patient 3. When 
there was obstruction of the bilioenteric conduit’? or se- 
vere intestinal obstruction,'*'® cholangitis was refractory 
to treatment or relapsed. However, no definite mechanical 
obstruction to the bilioenteric system was found in the 
report of Werlin etal,’ as well as in our four patients. How- 
ever, when cholangiograms were performed, abnormal- 
ities of intrahepatic bile ducts, ie, narrow or dilated ducts, 
draining and nondraining cysts, were always seen,”!"4 
as in our report. 

From our patient reports, the main characteristics of late 
cholangitis after successful surgery for biliary atresia may 
be summarized as follows: (1) Late cholangitis may occur 
several years after operation, evenif there was no previous 
episode of early cholangitis. (2) It occurs in children with 
a healthy appearance; normal liver function test results 
(three cases) despite liver fibrosis (two) or cirrhosis (two); 
no or mild porta iene (one). (3) Late cholangitis 
was only seen in children with good bile flow, supporting 
the concept of a direct ascending cholangitis from intes- 
tinal bacteria. Biliary stasis secondary to narrow intrahe- 
patic bile ducts and sag, orate fe anastomoses may con- 
tribute to cholangitis. Nevertheless, there was no definite 
mechanical obstruction to the bilioenteric system. The par- 
tial obstruction of intrahepatic bile ducts may resolve 
spontaneously. (4) Features of cholangitis resolve rapidly 
with use of intravenous antibiotics or spontaneously, as 
in one of these cases. Late cholangitis does not seem to 
alter the evolution of the liver condition but may re- 
lapse.'*” However, Kasai et al'*’® describe a patient o 
erated on successfully for biliary atresia who died at the 
age of 29 years after several episodes of late cholangitis. 
In a few patients, late cholangitis refractory to antibiotic 
therapy may require liver transplantation. 

From the data reported herein, we suggest that children 
with features of late cholangitis after successful surgery for 
biliary atresia first have blood cultures taken and be ob- 
served for 3 to 4 days, clinical condition permitting. If fever 
continues and blood cultures are negative, liver needle 
biopsy should be performed and a 3-week regimen of in- 
travenous antibiotics started. If fever subsides spontane- 
ously, careful follow-up is necessary until all biochemical 
abnormalities of the liver function tests and inflammato 
signs return completely to normal. This approach should 
prevent unnecessary treatment of a cholangitic episode 
that can resolve spontaneously; however, antibiotic treat- 
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ment and follow-up could prevent an ongoing inflamma- 
tory process of the intrahepatic bile ducts, with the sub- 
sequent risk of complete obstruction, cyst formation, or 
refractory cholangitis. Should cholangitis recur, a percu- 
taneous cholangiography should be performed in search 
of obstruction of the bilioenteric anastomosis.” 
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received PedvaxHIB or placebo. Most of these infants received DTP/OPV concomi- 
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of fever and local reactions occurring in a subset of these infants during a 48-hour 
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and another Haemophilus b conjugate vaccine has been associated with the following 
additional adverse effects: early onset of Haemophilus b disease and Guillain-Barré 
syndrome. A cause-and-effect relationship between these side effects and the vacci- 
nation was not established. 
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Fever or Local Reactions in Subjects 2 to 71 Months of Age 
Vaccinated 





ad with PedvaxHIB Alone: 
Other Clinical Studies 
Dose 1 Dose 2 
hoe Number of Number of 
(Months) Reaction Evaluated 6h 24 48 Evaluated rr. 24 48 
2-14* Fever 
>38.3°C 
(101°F) 
Rectal 532 24% 38% 19% 329 30% 43% 3.6% 
diameter 1,026 02% 10% 04% 585 09% 12% 07% 
induration 
>2.5cm 
1,026 0.6% 15% 16% 585 09% 28% 37% 
15-71" Fever 
>38.3°C 
(101°F) 
Rectal 149 4.0% 40% 67% 
xj be 
diameter 572 00% O3% 02% 
Swel 
pera 
>25em 
diameter 572 09% 21% 14% 
tively, in the i of subjects were: nausea, ing, and/or diarrhea (101, 41), crying for more 
than one-half hour (43, 15), rash (16, 17), and unusual hi i ayng (4, 4) 
** Additional complaints ing vaccination with one dose of in 


reported the indicated number 
padengia p ere e a diarrhea (44), crying for more than one-half hour (19), rash (12), 
and unusual high-pitched crying (0). 


DOSAGE AND ADMINISTRATION: 

FOR INTRAMUSCULAR ADMINISTRATION. DO NOT INJECT INTRAVENOUSLY. 

2 to 14 Months of Age: Infants 2 to 14 months of age should receive a 0.5-mL dose 
of vaccine ideally beginning at 2 months of age followed by a 0.5-mL dose 2 months 
later (or as soon as possible thereafter). When the primary two-dose regimen is com- 
pleted before 12 months of age, a booster dose is required (see text and second 
table). 

15 Months of Age and Older: Children 15 months of age and older previously un- 
vaccinated against Haemophilus b disease should receive a single 0.5-mL dose of 
vaccine. 

Booster Dose: In infants completing the primary two-dose regimen before 12 
months of age, a booster dose (0.5 mL) should be administered at 12 months of age but 
not earlier than 2 months after the second dose. 


DATA ARE NOT AVAILABLE REGARDING THE INTERCHANGEABILITY OF OTHER 
HAEMOPHILUS b CONJUGATE VACCINES AND PedvoxHIB* (Haemophilus b 
Conjugate Vaccine [Meningococcal Protein Conjugate], MSD). 
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(see text for details) 
Monins Months) 
P rae Dose Primary ot Ai Dose 
2-10 2 doses, 2 months apart 12 
11-14 2 doses, 2 months apart = 
15-71 1 dose - 


TO RECONSTITUTE, USE ONLY THE ALUMINUM HYDROXIDE DILUENT SUPPLIED. 

First, agitate the diluent vial; then, using sterile technique, withdraw the entire vol- 
ume of aluminum hydroxide diluent into the syringe to be used for reconstitution. Inject 
all the aluminum hydroxide diluent in the syringe into the vial of lyophilized vaccine, and 
agitate to mix thoroughly. 

Withdraw the entire contents into the syringe and inject the total volume of reconsti- 
tuted vaccine (0.5mL) intramuscularly, preferably into¢he anterolateral thigh or the 
outer aspect of the upper arm. 

it is recommended that the vaccine be used as soon as possible after reconstitution. 
Store reconstituted vaccine in the vaccine vial at 2° to 8°C (36° to 46°F) and discard if 
not used within 24 hours. Agitate prior to injection. 

Parenteral drug products should be inspected visually for extraneous particulate 
matter and discoloration prior to administration whenever solution and container per- 
mit. Aluminum hydroxide diluent and PedvaxHIB when reconstituted are slightly 
opaque white suspensions. 

Special care should be taken to ensure that the injection does not enter a blood 
vessel, 

itis important to use a separate sterile syringe and needle for each patient to prevent 
transmission of hepatitis B or other infectious agents from one person to another. 


HOW SUPPLIED: No. 4792—PedvaxHIB is supplied as a single-dose vial of lyophil- 
ized vaccine, NDC 0006-4792-00, and a vial of aluminum hydroxide diluent. 


No. 4797—PedvaxHIB is supplied as follows: a box of 5 single-dose vials of — 


lyophilized vaccine, NDC 0006-4797-00, and 5 vials of aluminum hydroxide diluent. 

Storage: Before reconstitution, store PedvaxHIB at 2° to 8°C (36° to 46°F). Store 
reconstituted vaccine in the vaccine vial at 2° to 8°C (36° to 46°F) and discard if not used 
within 24 hours. 


DO NOT FREEZE the aluminum hydroxide diluent or the reconstituted vaccine. 


ing Information. 
Merck Sharp & Dohme, Division of Merck & Co., INC. West Point, PA 19486. 
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Factors Affecting Outcome in Meningococcal Infections 


Louis J. Tesoro, MD, Steven M. Selbst, MD 


® A prognostic score for evaluating meningococcal infec- 
tions in patients consists of the following five features that 
indicate a poor prognosis: onset of petechiae within 12 
hours of presentation; shock; normal or low peripheral leu- 
kocyte count; normal or low erythrocyte sedimentation 
rate; and absence of meningitis. Based on our experience 
and some published data, we suspected that the score may 
no longer be reliable. We reviewed the charts of 73 children 
with meningococcal infection from December 19, 1979 to 
December 19, 1987 and a plied the pogen. score men- 
tioned previously. Our findings indicate that although a low 
score is generally associated with a good outcome, a higher 
score is less predictive of poor outcome than previously 
oy egg A rash with petechiae or purpura, the presence 
of shock, and a normal or low peripheral leukocyte count 
continue to be predictors of poor outcome. Erythrocyte sed- 
imentation rate was not evaluated owing to a limited 
amount of data. The absence of meningitis did not correlate 
with a worse outcome in our patients. Most patients who 
died had evidence of meningeal involvement at the time of 
presentation. Instead, altered mental status at presentation, 
particularly obtundation or coma, was an ominous sign. We 
conclude that absence of meningitis is not a good predictor 
of outcome, as was previously thought. Altered mental sta- 
tus at the time of presentation may prove to be a stronger 
indicator of poor outcome. 
(AJDC. 1991;145:218—220) 


review of 63 cases of meningococcal disease in 1966 

by Stiehm and Damrosch’ identified five factors that 
were highly correlated with bad outcome. They were onset 
of petechiae within 12 hours prior to hospital admission, 
shock, normal or low leukocyte (WBC) count, normal or 
low erythrocyte sedimentation rate, and absence of men- 
hes The presence of three or more of these features 
indicated a poor prognosis. Niklasson et al? found similar 
results in Sweden during the 1960s. We reviewed 73 cases 
of meningococcal infection in patients seen from Decem- 
ber 1979 to December 1987 to reexamine the prognostic 
factors noted by Stiehm and Damrosch and others. 


PATIENTS, MATERIALS, AND METHODS 
Patients were identified for the study in two ways. Microbi- 
ology laboratory records were reviewed from December 19, 1979, 
to December 19, 1987, and all patients with cultures of cerebrospi- 
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nal fluid (CSF), blood, or joint fluid positive for meningococcal 
infections were included. Also, medical record hospital discharge 
code books from the same period were reviewed, and all patient 
charts with hospital discharge codes indicating meningococcal 
disease were examined. Seventy-three patients were included in 
the study. Of those, 68 had positive CSF or blood cultures for 
meningococcus, two had positive CSF latex agglutination and a 
ical course of meningococcal disease, two had a typical course 
of meningococcal disease with gram-negative diplococci in the 
CSF, and one had a typical course of meningococcal disease plus 
a positive joint culture. One patient with a positive blood culture 
was excluded because he was transferred to another hospital and 
was unavailable for follow-up. Multiple factors were analyzed to 
see if they were associated with ey. 
Data were analyzed using the Statistical Package for the Social 
ieee Å Unless otherwise indicated, P<.05 is considered sig- 
ificant. 


RESULTS 
Seven deaths occurred among 73 patients for a fatality 
rate of 10%. This is not significantly different from the 19% 
fatality rate in the Stiehm-Damrosch' study. Although 42 
(57%) of the cases occurred between December and April, 
there was no month or year with a higher mortality rate. 
The patients were usually male (79%) and white 46 (63%); 
fatality was not related to gender or race. The ages of pa- 
tients ranged from 1 month to 15 years. Two (5%) of 40 who 
were younger than 2 years died, whereas five (15%) of 33 
atients between the ages of 2 and 15 years died. The dif- 
erence does not vary significantly from the expected out- 
come. These results are similar to those reported by other 
authors.*° 
The relationship between the five significant Stiehm- 
Damrosch’ variables and fatality was examined for our 73 
porede, First we compared the absence of meningitis with 
atality (Table 1). We used the definition established by 
Stiehm and Damrosch for meningococcal meningitis 
(>20 x 10°/L WBCs in CSF with positive CSF culture or 
with negative culture if pretreated with antibiotics) and 
meningococcemia (positive blood culture or petechiael 
rash with negative blood culture if pretreated). Our table 
excludes five patients who did not have a lumbar puncture 
penonpan or five patients who did not fit the Stiehm- 
amrosch definitions. Fatality was not significantly re- 
lated to the presence or absence of meningitis. One (4%) 
of 26 patients with meningitis only died compared with 
one (5%) of 20 with both meningitis and meningococcemia 
and two (12%) of 17 with meningococcemia only. 
However, this definition of meningitis excluded some 
atients with positive CSF cultures just because they had 
ess than 20 x 10°/L WBCs, as wellas those with significant 
pleocytosis greater than 20 x 10°/L WBCs in CSF, with pos- 
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Meningitis only (positive CSF 


culture, negative blood culture, 
CSF pleocytosis) 


Meningitis and meningococcemia 
(positive CSF culture, positive 
blood culture, CSF pleocytosis) 20 


Meningococcemia only (negative 
CSF culture, positive blood 
culture, no CSF pleocytosis) 





*Includes eight patients with positive cerebrospinal fluid (CSF) 
cultures but less than 20 x 10°/L leukocytes (WBCs) in the CSF; and 
one patient with negative CSF cultures but more than 20 x 10°/L WBCs. 
These patients did not have meningitis by the Stiehm-Damrosch strict 
criteria. 





*Excluded are five patients who did not have lumbar puncture and 
two patients with unknown CSF cell counts. 


itive blood culture and negative CSF culture. No signif- 
icant difference in fatality rate (Table 2) was noted when 
those with pleocytosis greater than 20 x 10°/L WBCs were 
compared with those without pleocytosis. Next, we 
looked at meningeal involvement, including the presence 
of a positive CSF culture, a positive CSF Gram stain, a 
positive CSF latex agglutination, or CSF pleocytosis. Pa- 
tients with these findings were evaluated for fatality (Table 
3). Of the seven patients who died, all had evidence of 
meningeal involvement. Eight patients with normal CSF 
survived. Five additional patients (not listed) who did not 
require lumbar punctures as part of their evaluation also 
survived. Thus, our results do not support the notion that 
absence of meningitis results in increased mortality. 

Next, we evaluated the relationship between death and 
the presence of a petechiael or purpuric rash within 12 
hours prior to presentation. Unlike Stiehm and Dam- 
rosch,' we did not find a relationship between time of on- 
set of the rash and death, probably because so few pre- 
sented with such a rash after 12 hours. No patients (none 
of eight patients) with petechiae/purpura noted more than 
12 hours into the illness died, but seven of 36 with x 
onset of this rash (<12 hours) died. This was not signif- 
icantly different. However, the presence of this nonblanch- 
ing rash on initial physical examination was important. 
Seven (19%) of 37 with petechiae, purpura, or purpura 
fulminans died, whereas none of 36 died if they had no 
petechiae or purpura (P<.01) (Table 4). 

Next, we compared the relationship between death and 
the initial peripheral WBC count (Table 5). There is a high 
mortality rate associated with a WBC count less than 
5 x 10°/L, but no deaths are associated with a WBC count 
between 5.1 and 15x 10°/L. Only nine erythrocyte sedi- 
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*Positive cerebrospinal fluid (CSF) culture or Gram stain, positive 
CSF latex agglutination, or CSF pleocytosis. 


WBC, x 10°/L 





mentation rates were recorded; these were not analyzed. 

Shock was present in 19 patients at time of presentation, 
and six (32%) of these patients died (Table 6). Only one 
(2%) of 53 patients who did not present with shock died 
(P<.01). This death was related to rapidly progressive ce- 
rebral edema. In 12 patients, shock persisted despite ag- 
gressive fluid resuscitation and pressor therapy was 
started. Six (50%) of 12 patients who received pressors 
died, compared with only one (2%) of 61 patients who did 
not require pressors. 

We compared several clinical factors and laboratory val- 
ues with outcome. Several factors are not related to death 
from meningococcemia, including the following: history 
of previous severe infection; duration of illness prior to 
presentation; duration of rash prior to presentation; his- 
tory of fever; presence of bulging fontanelle; joint involve- 
ment; serum sodium concentration; hemoglobin value; 
differential cell count (peripheral blood); CSF WBC count, 
differential cell count, red blood cell count, protein con- 
centration, glucose concentration, or Gram’s stain (initial); 
blood culture results; absence of meningitis; and choice of 
antibiotic. Several factors that are related to death from 
meningococcemia (P<.01) are as follows: presentation to 
another hospital prior to transfer; change in mental status; 
coma; shock; nonblanching rash; purpura fulminans; pe- 
ripheral WBC count; elevated serum creatinine value; pro- 
longed prothrombin time or partial thromboplastin time; 
severe dissemintated intravascular coagulation; need for 
intubation; and need for pressors. Presenting to another 
hospital prior to transfer to our hospital was one factor 
associated with higher mortality. Those who required 
transfer to our center may have been more ill to begin with 
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or may have had a delay in definitive treatment. Of those 
factors studied, however, we found that a change in men- 
tal status is most closely associated with mortality in men- 
ingococcal infection. None of 56 patients who had normal 
mental status or only irritability or lethargy died, whereas 
seven (41%) of 17 of the patients who were obtunded or 
comatose at the time of presentation died (P<.01) (Table 
7). Five (83%) of six patients who presented in coma died. 

We applied the Stiehm-Damrosch' factors associated 
with poor outcome (excluding erythrocyte sedimentation 
rate) to our patients (Table 8). Only one (2%) of 50 patients 
with a score of 1 or 0 died, whereas six (26%) of 23 with 
scores greater than 1 died. Five (55%) of nine patients with 
the highest scores survived. 


COMMENT 

We examined each of the Stiehm-Damrosch’ factors as- 
sociated with poor prognosis in meningococcal infections 
except erythrocyte sedimentation rates). We found that 
the absence of meningitis, as defined by Stiehm and Dam- 
rosch or defined by the absence of CSF pleocytosis, or the 
absence of meningeal involvement of any kind, are un- 
important predictors of mortality. The reason for the dis- 
papey between the findings of Stiehm and Damrosch 
and ours regarding this issue is unclear. 

Although peripheral WBC count continues to be asso- 
ciated with poor outcome, we discovered that a sup- 
pressed WBC count rather than a normal WBC count in 
the face of meningococcal infection is significant. Shock 
remains a significant marker for mortality. Furthermore, 
we found that the presence of nonblanching rash is a sen- 
sitive indicator of fatality. We could not determine if the 
early onset of this rash is important. 

Despite some shortcomings, the Stiehm-Damrosch' 
score still identifies patients with a good outcome. It is less 
reliable for poor outcome. This could be due to the fact that 
in the last three decades, we have become better able to 
treat the severely ill child with meningococcal infection. 
Five (55%) of nine critically ill patients, those with the high- 
est Stiehm-Damrosch scores, survived. All of these were 
treated aggressively with intensive care, intubation, pres- 
sors, and steroids. We suggest that this treatment altered 
the outcome of these patients and may have rendered the 
Stiehm-Damrosch score less useful in predicting poor out- 
come than when it was developed 30 years ago. 

Inspired by these results, yet challenged by the fact that 
we could not demonstrate a reduced mortality rate overall, 
we looked for other factors that predict poor outcome. Of 
those we examined, we discovered that altered mental sta- 
tus at the time of presentation, particularly coma, was as- 
sociated with a grave prognosis. We suggest that the pres- 
ence of altered mental status, like the pereg of shock, 
low peripheral WBC count, and nonblanching rash, be- 
come a “red flag” to the practitioner of the likelihood of 
poor prognosis. Table 9 compares the Stiehm-Damrosch’ 
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Table 8.—Stiehm-Damrosch' Prognostic Score Applied 
Pallant 









to Our 
Score n Died % 
24 0 0 
26 1 4 
14 2 14 
4 
0 


*One point each for normal or low peripheral leukocyte count, 
shock, onset of petechiae within 12 hours of presentation, and absence 
of meningitis. Erythrocyte sedimentation rate was not evaluated. 


Shock 
Low WBC* 


Shock 
Normal or low WBC* 
Rash within 12 h Rash 


Absent meningitis Altered mental status 


Low erythrocyte sedimentation rate 
*WBC indicates white blood cell count. 





criteria with the proposed criteria found useful herein. Of 
course, these factors should be tested prospectively on 
other patients to see if they reliably predict fatality. 


CONCLUSION 

Presumably because of our improved ability to treat pa- 
tients with meningococcal infection, prognostic factors de- 
veloped 30 years ago as? no longer be as helpful in pre- 
dicting outcome. The absence of meningitis does not 
correlate with a poor outcome. Different criteria, including 
changes in mental status, shock, presence of nonblanch- 
ing rash, and low peripheral WBC count may be better 
predictors of those patients at greatest risk for death from 
meningococcemia. 

Pat Parkinson provided assistance with preparation of the manu- 
script. 
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TUSSI-ORGANIDIN’® DM act at the two 
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e With codeine or dextromethorphan 
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some of the most important steps in any child's life are taken by 
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Antibody Responses to Four Haemophilus influenzae 
Type b Conjugate Vaccines 


H. Kayhty, PhD; J. Eskola, MD; H. Peltola, MD; P-R. Rönnberg, RN; E. Kela, RN; V. Karanko, RN; L. Saarinen, MSc 


è Serum antibody responses to four Haemophilus influ- 
enzae type b capsular polysaccharide-protein conjugate 
vaccines (PRP-D, HbOC, C7p, and PRP-T) were studied and 
compared in 175 infants, 85 adults, and 140 2-year-old chil- 
dren. Antibodies to the H influenzae type b polysaccharide 
vaccines were determined with a Farr-type radioimmunoas- 
say. The infants received two doses of vaccine at the ages 
of 4 and 6 months. After the first dose of vaccine, the geo- 
metric mean antibody concentration measured at the age 
of 6 months was 0.09 to 0.10 mg/L, only marginally higher 
than that measured before immunization in all infants who 
had received PRP-D, HbOC, or C7p but increased to 
0.82 mg/L in those who had received PRP-T. One month 
after the second dose, the geometric mean antibody con- 
centration was increased in all vaccine groups. No signif- 
icant differences were noted between recipients of HbOC, 
C7p, or PRP-T (geometric mean antibody concentrations, 
4.32, 3.10, and 6.10 mg/L, respectively), whereas the PRP-D 
recipients had a significantly lower geometric mean anti- 
body concentration (0.63 mg/L). In contrast, PRP-D, HbOC, 
C7p, and PRP-T were all highly immunogenic in adults, with 
no differences noted among them. The 2-year-old children 
also responded to one dose of these vaccines with a high 
antibody concentration. 
(AJDC. 1991;145:223—227) 


aemophilus influenzae type b (Hib) is the most common 

cause of bacteremic infections in infants and young 
children.'? Although mortality due to these diseases has 
decreased to less than 5% as a result of efficient treatment, 
the occurrence of severe sequelae in survivors remains 
high.*° A vaccine that could prevent this morbidity would 
therefore be welcome. 

Early in this century, covalent coupling of the capsular 
polysaccharide (PS) of Pneumococcus to a protein carrier was 
described.®” Many variations of such omy 9 vaccines are 
peers ei Sabre on the protein carrier, the length of the 

chain, the linker, and the coupling procedure. Several 
“tech manufacturers have produced vaccines against 

i t incorporate some of these variations. Thus, PRP-D 
is composed of PS coupled to diphtheria toxoid via an adipic 
acid linker, as described originally by Schneerson et al® and 
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Gordon.’ A related preparation (PRP-T) that employs teta- 
nus toxoid instead of diphtheria toxoid was originally de- 
scribed by Chu et al.” HbOC contains oligosaccharides 
(OSs) directly coupled by reductive amination to a nontoxic 
variant diphtheria toxin, CRM197; the OSs are activated bi- 
terminally so that they can bind to the protein at both ends." 
Porter Anderson (University of Rochester [NY]) has pre- 
pared a series of vaccines, eg, C7p, in which uniterminally 
activated OSs are coupled to the protein (either diphtheria 
toxoid or CRM197) at one end.'* In PRP-OMP, PS is coupled 
by a bigeneric linker to an outer membrane pun -complex 
isolated from Neisseria meningitidis group B, x 

All of these vaccines have been shown to be immuno- 
genic in human infants.'’’'*"° A comparison of the vac- 
cines is difficult based on the published data, as there are 
no standardized assays for anti-Hib PS and results from 
different laboratories may not be directly comparable.'?* 
Separate studies, however, suggest differences in immu- 
nogenicity. Furthermore, the extent to which the immu- 
nogenicity of the vaccines in adults or older children 
would predict immunogenicity in infants is unclear. 

To consolidate the data base, we have compared, under 
similar conditions, the immunogenicity and reactogenic- 
ity of four Hib conjugate vaccines in infants immunized 
at 4 and 6 months of age, adults, and 2-year-old children; 
some of the data have been previously published,” but 
they are presented herein together with the new data to 
facilitate comparison. 


PATIENTS AND METHODS 
Vaccines, Vaccinees, and the Vaccination Schedules 
The Hib vaccines used are listed in Table 1. The vaccination 
poe was approved by the Ethical Committee of the National 

ublic Health Institute, Helsinki, Finland. Informed consent was 
obtained from the adult vaccinees or from the parents of children 
and infants. 

Healthy infants were recruited at the age of 3 months from the 
child health centers of two towns: Joensuu and Kerava. Seventy- 
two infants received PRP-D, 46 received HbOC, 32 received C7p, 
and 25 received PRP-T at the ages of 4 and 6 months. At the age 
of 4 months, they also received their second dose of diphtheria- 
pertussis-tetanus vaccine (National Public Health Institute); at 
the age of 6 months, they received their first dose of poliomyelitis 
vaccine (inactivated poliovirus vaccine; RIVM, Bilthoven, the 
Netherlands). The Hib vaccines were given intramuscularly into 
the right buttock, and the diphtheria-pertussis-tetanus and in- 
activated poliovirus vaccines were administered intramuscularly 
into the left buttock. 

Healthy, mostly female young adults received intramuscular 
injections into the left arm of PRP-D (n = 27), HbOC (n= 19), C7p 
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*Lot 4163 was used in infants and lots 5L294 and 4102 were used in adults and children. 
+The molecular weight of the polysaccharide is heat sized to 200 to 2000 kd. 
+Lot 6174 was used in infants and lots BrH-5-12 and 6174 were used in adults and children. 


(n=18), or PRP-T (n=21). No other vaccinations were given at 
the same time. Children were immunized intramuscularly into 
the a buttock at 23 to 25 months of age with PRP-D (n=54), 
(n=56), or C7p (n= 30). The children in the PRP-D group 
also received bivalent (groups A and C) meningococcal vaccine 
(Connaught Laboratories Inc, Swiftwater, Pa) and/or 23-valent 
ee vaccine (Pneumovax, Merck Sh & Dohme, 
est Point, Pa); these vaccines have been shown to have no effect 
on the response to a Hib conjugate vaccine or to Hib CPS vac- 
cine.~~’ 


Serum Samples 
Blood samples were obtained from infants before the first and 
second doses and 1 month after the second dose, ie, at 4, 6, and 
7 months of age. Blood samples were obtained from children and 
adults before and 1 month after vaccination. The samples were 
preserved at —20°C until testing. 


Follow-up of Adverse Reactions 
The vaccinees were observed for at least 15 minutes after each 
vaccination. The vaccinees or their pera were given a special 
form to be completed 6, 12, 24, and 48 hours after vaccination. 
The rectal temperature, any systemic reaction, and description 
of local reactions at the injection site were recorded on this form. 


Serologic Methods 
Antibodies to the Hib PS were measured by a Farr-type ra- 
dioimmunoassay~ with the use of a tyramine derivative of Hib 
PS prepared by Rachel Schneerson (National Institutes of Health, 
Bethesda, Md) for iodination. The reference serum was also re- 
ceived from Rachel Schneerson. 


Statistical Analysis 
The geometric mean antibody concentrations (GMCs) were cal- 
culated with 0.06 mg/L as the lower and 320 mg/L as the higher 
limit of detection. Analysis of variance, Duncan's test at P= .05 
(both tests need log-transformed data), and x? test were used for 
differences in the anti-Hib PS antibody concentrations at each 
sampling point. 


RESULTS 
Reactogenicity of the Hib Vaccines 
Irritability was the most common adverse effect among 
infants, reported in 41% to 60% of the vaccinees after the 
first dose and in 16% to 32% after the second dose. Fever 
was uncommon, detected in 2% to 5% of infants, regard- 
less of age at the time of vaccination. Local soreness was 


also uncommon. No significant differences were noted be- 


tween the vaccine groups regarding the frequency of re- 
actions. 
None of the adults or 2-year-old children had a fever 


after any of the vaccines. Local redness was reported in 


three children, and local soreness was reported in 14 chil- 
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dren, allof whom had received the PRP-D vaccine together 
with meningococcal vaccine and most of whom (n=11) 
had also received the Pneumovax vaccine. These reactions 
were probably due to the latter vaccine. 


Immunogenicity in Infants 
Infants were immunized at 4 and 6 months of age. The 
reimmunization anti—Hib PS concentrations were similar 
(0.07 to 0.09 mg/L) in each group (Fig 1); few children ac- 
tually had measurable antibody levels (Fig 2). 

Two months after the first dose, at the age of 6 months, 
the anti-Hib PS concentrations differed significantly in the 
four vaccine groups (P<.001). The GMCs were only mar- 
ginally higher than those measured before vaccination in 
the groups that had received either PRP-D, HbOC, or C7p 
vaccines (0.10, 0.09, and 0.10 mg/L, respectively). How- 
ever, those who had received PRP-T showed an increase 
in anti-Hib PS concentration up toa GMC of 0.82 mg/L (Fig 
1). At this time, only a few infants in the PRP-D, HbOC, 
and C7p vaccine groups but half of those in the PRP-T 
vaccine group had serum anti-Hib PS concentrations 
above 1 mg/L, and almost one fifth of the infants in the 
PRP-T group had concentrations higher than 4 mg/L 
(Fig 2). 

At 7 months of age, 1 month after the second dose, the 
anti—Hib PS concentrations in the four groups differed sig- 
nificantly (P<.001). The GMCs in the HbOC, C7p, and 
PRP-T groups were similar (4.32, 3.10, and 6.10 mg/L, re- 
spectively), whereas the children who had received the 
PRP-D vaccine had a eae red lower GMC (0.63 mg/L; 
Fig 1). Most infants in the HbOC, C7p, and PRP-T groups 
had anti—Hib PS concentrations greater than 1 mg/L, and 
more than half of the infants had concentrations greater 


than 4 mg/L (Fig 2). 


Immunogenicity in Adults and 2-Year-Old Children 

All four vaccines listed in Table 2 elicited equally high 
anti-Hib PS antibody responses in adults. Among chil- 
dren immunized at 23 to 25 months of age, the postim- 
munization GMC was significantly higher after HbOC 
vaccine (P<.01) than after the other two vaccines. The re- 
cipients of the HbOC vaccine also had a significantly 
(P<.05) increased incidence of high antibody concentra- 
tions, exceeding 4.0 mg/L. 


COMMENT 
Significant differences were found between different 
Hib PS-protein conjugate vaccines given during infancy. 
Thus, the anti-Hib PS response was lower after two doses 
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Fig 1.— Geometric mean antibody concentrations and their 95% con- 
fidence intervals (vertical lines) of serum anti-Haemophilus influ- 
enzae type b capsular polysaccharide (anti-Hib PS) in infants before 
(at age 4 months) and after (at ages 6 and 7 months) the first and 
second doses of one of the four conjugate vaccines against H in- 
fluenzae type b (PRP-D, HbOC, C7p, or PRP-T). The vaccines were 
administered at 4 and 6 months of age. 


of PRP-D than after two doses of the three other vaccines. 
Only the PRP-T vaccine gave rise to a significant antibody 
increase after the first dose given at age 4 months. In this 
respect, PRP-T may behave like PRP-OMP, which has also 
been reported to induce a response after one dose given 
at 2 to 6 months of age. 

The properties of a conjugate vaccine that determine its 
immunogenicity are unknown. The PRP-D and PRP-T vac- 
cines proved to differ in immunogenicity despite the sim- 
ilarity of the PS and the coupling to protein; the protein 
ole was either diphtheria or tetanus toxoid.” In the 

RP-D vaccine, the protein was modified by incorporation 
of the adipic dihydrazide linker before the addition of the 
PS,’ whereas the linker in the PRP-T vaccine was first con- 
jugated to the PS, which was then allowed to react with 
the protein. '° The increased immunogenicity of the PRP-T 
vaccine may thus be related to a more native protein struc- 
ture; however, in both cases the protein was detoxified by 
formaldehyde before coupling. The quality of the protein 
carrier in the Hib PS- or OS-conjugate vaccine may also be 
important—in human infants, a conjugate prepared with 
CRM197 proved to be superior to one prepared with diph- 
theria toxoid,” and in infant rhesus monkeys conjugates 
with cholera toxoid were superior to those with tetanus 
toxoid or horseshoe crab hemocyanin.” Furthermore, the 
ratio of protein to PS in a PS-protein conjugate can influ- 
ence its immunogenicity”; the higher the ratio, the better 
the response, provided sufficient PS is present in one dose 
of vaccine. In our study, little difference was noted in the 
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PRP-D 


4 


HbOC PRP-T 


Fig 2.—Percentages of infants with anti-Haemophilus influenzae 
type b antibody concentrations above a set of indicated limits before 
and after the first and second doses of one of the four H influenzae 
type b conjugate vaccines (PRP-D, HbOC, C7p, or PRP-T). The sam- 
ples and vaccinations are as shown in Fig 1. 


Children 


Before 


54 0.15 
(0.11- 
0.20) 


56 0.19 
(0.14- 
0.26) 


30 0.14 
(0.09- 
0.21) 


9.72 
(6.72- 
14.1) 


30.6 
(20.7- 
45.3) 


17.2 
(5.85- 
21.5) 


72.0 
(45.3- 
114) 


85.5 
(44.8- 
163) 


63.3 
(38.8- 
103) 


29.8 
(0.48- (19.0- 
1.56) 46.8) 


*Values in parentheses indicate 95% confidence intervals. 


ad © EEE, 
(0.97- 
2.42) 


19 2.58 
(1.35- 
4.80) 


1.90 
(0.97- 
3.73) 


0.86 


HbOC 


C7p 18 


PRP-T 21 


ratio of protein to PS between the PRP-D and PRP-T vac- 
cines (Table 1). 

The HbOC and C7p vaccines both contain OS derived 
from Hib PS. Animal studies suggest that OS conju tes 
are more potent immunogens than PS conjugates. ese 
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and several other studies on human infants?™ 1516-2 have 
shown that the Hib OS conjugate vaccines are good im- 
munogens, even in infants. In the HbOC vaccine, the OS 
chains contain approximately 20 repeating units, and the 
C7p vaccine is seven repeating units long. Within these 
limits, the length of the OS probably is not a critical factor, 
nor is the structure of the exposed termini.’* The extent 
of OS loading is likely to be more important.'* The sim- 
ilarity of the HbOC and C7p vaccines in our study also 
shows that the OS does not eure a free terminus; in the 
HbOC vaccine, at least part of the OSs are bound to the 

rotein biterminally,"" while in the C7p vaccine, the bind- 
ing is uniterminal. 

The disappointing message derived from this and other 
studies'’’* is that the antibody responses in adults and 
2-year-old children cannot reliably predict immunogenic- 
ay of a Hib conjugate vaccine in infants. The same is true 
o moe PS antigens, all of which are good immunogens 
in those 2 years of age or older, but only conjugate vaccines 
serve as immunogens in infants. The reasons for this are 
not completely understood, but late maturation of those 
Bcells responsible for the production of anti-PS antibodies 
has been suggested to be important.~° 

It is also far from clear which characteristics of the im- 
mune response correlate best with clinical protection af- 
forded by a conjugate vaccine. With the Hib PS vaccine, 
the situation was clearer: the protection was shown to cor- 
relate with the concentration of specific serum antibodies, 
anda concentration greater than 1 mg/L of anti—Hib PS was 
calculated to predict long-lasting protection after vaccina- 
tion.*!*? In contrast, the PRP-D vaccine has been shown 
to be highly protective among Finnish infants,**** despite 
the relatively low antibody concentrations detected. In the 
field trial that showed protection in infants, the anti-Hib 
PS GMC at 7 months, after the course of three doses of 
PRP-D vaccine, was below 0.42 mg/L.** The best correlate 
of protection in that study was a measurable response of 
any magnitude (at least 0.1 mg/L of anti—Hib PS) obtained 
after the primary series of vaccinations in the infants. By 
this criterion, the PRP-D vaccine would be expected to be 
80% to 90% protective vs 90% to 100% protection for the 
other vaccines (Fig 2) with the dosage and schedule used 
in our study. 


This study was supported by Connaught Laboratories Inc, Swift- 
water, Pa, Praxis Biologics Inc, Rochester, NY, and Institut Merieux, 
Lyons, France. 

We thank the personnel in the Child Health Centers of Joensuu and 
Kerava for their valuable cooperation and the vaccinees and their 
parents for taking part in our study. We also thank P. Helena Mäkelä, 
MD, and Simon Kroll, MD, for fruitful discussions and their critical 
reading of the manuscript. The skillful assistance of Hannele Leh- 
tonen and Sirkka-Liisa Wahlman and the help of Mari-Anna Berg, 
MSc, and Panu Rekola, MSc, in the handling of the data is gratefully 
acknowledged. 


References 
1. Dajani AS, Asmar BI, Thirumoorthi MC. Systemic Haemo- 
philus influenzae disease: an overview. J Pediatr. 1979;94:355- 
364 


2. World Health Organization. Bacterial meningitis: United 
Kingdom. Weekly Epid Rec. 1985;60:146-147. 
3. Lindberg J, Rosenthal U, Nylen O, Ringer A. Long-term 


outcome of Haemophilus influenzae meningitis related to an- 


tibiotic treatment. Pediatrics. 1977;60:1-6. 

4. Sell SHW, Merrel RE, Pate JE, Doyne EO. Psychological se- 
quelae to bacterial meningitis: two controlled studies. Pediat- 
rics. 1972;49:212-217. 

5. Sproles ET, Azerrad J, Williamson C, Merril RE. Meningitis 
due to Haemophilus influenzae: long-term sequelae. J Pediatr. 
1969; 75: 782-788. 


226 AJDC—Vol 145, February 1991 


6. Goebel WF, Avery OT. Chemo-immunological on conju- 
gated carbohydrate-proteins. |: the synthesis of p-aminophenol- 
glucoside, p-aminophenol-galactoside, and their coupling with 
serum globulin, J Exp Med. 1929;50:521-531. 

7. Avery OT, Goebel WF. Chemo-immunological studies on 
conjugated carbohydrate-proteins. II: immunological specific- 
ity of synthetic sugar-protein antigens. J Exp Med. 1929;50:533- 
550. 


8. Schneerson R, Barrera O, Sutton A, Robbins JB. Prepara- 
tion, characterization, and immunogenicity of Haemophilus in- 
fluenzae type b polysaccharide-protein conjugates. J Exp Med. 
1980; 152:361-376. 

9. Gordon LK. Characterization of a hapten-carrier conjugate 
vaccine. In: Chanock RM, Lerner RA, eds. Modern Approaches 
to Vaccines. Cold Spring Harbor, NY: Cold Spring Harbor Press; 
1984: 393-396, 

10. Chu C, Schneerson R, Robbins JB, Rastogi SC. Further 
studies on the immunogenicity of Haemophilus influenzae type 
b and pneumococcal type 6A polysaccharide-protein conju- 
gates. Infect Immun. 1983;40:245-256. 

11. Anderson PW, Pichichero ME, Insel RA, Betts R, Eby R, 
Smith DH. Vaccines consisting of periodate-cleaved oligosac- 
charides from the capsule of Haemophilus influenzae type b 
coupled to a protein carrier: structural and temporal require- 
ments for priming in the human infant. J Immunol. 
1986 ; 137 :1181-1186. 

12. Anderson P, Pichichero ME, Stein EC, et al. Effect of oli- 
osaccharide chain length, exposed terminal group, and hapten 
oading on the antibody response of human adults and infants 

to vaccines consisting of Haemophilus influenzae type b cap- 
sular antigen uniterminally coupled to the diphtheria protein 
CRM197. J Immunol. 1989;142:2464-2468. 

13. Marburg S, Jorn D, Tolman RL, et al. Bimolecular chem- 
istry of macromolecules: synthesis of bacterial polysaccharide 
conjugates with Neisseria meningitidis membrane protein. J Am 
Chem Soc. 1986; 108:5282-5287. 

14. Eskola J, Kayhty H, Peltola H, et al. Antibody levels 
achieved in infants by course Haemophilus influenzae type b 
polysaccharide/diphtheria toxoid conjugate vaccine. Lancet. 
1985 ;1:1184-1186. 

15. Anderson P, Pichichero M, Edwards K, Porch CR, Insel R. 
Priming and induction of Haemophilus influenzae type b cap- 
sular antibodies in each infancy by Dpo20, an oligosaccharide- 
protein conjugate vaccine. J Pediatr. 1987;111:644-650. 

16. Anderson P, Pichichero ME, Insel RA. Immunization of 
2-month-old infants with protein-coupled oligosaccharides de- 
rived from the capsule of Haemophilus influenzae type b. J Pe- 
diatr. 1985; 107:346-351. 

17. Reinert P, Olivier C, Palestro B, et al. Immune response 
to H. influenzae type b (Hib) capsular polysaccharide (PRP)-tet- 
anus antigen conjugate vaccine (PRP-T) in 3-month-old infants. 
In: Program and abstracts of the 28th Interscience Conference 
on Antimicrobial Agents and Chemotherapy; October 23-26, 
1988; Los Angeles, Calif. Abstract 1030. 

18. Lenoir AA, Granoff PH, Granoff DM. Immunogenicity of 
Haemophilus influenzae type b polysaccharide: Neisseria men- 
ingitidis outer-membrane protein conjugate vaccine in 2- to 
6-month-old infants. Pediatrics. 1987 ;80:283-287. 

19. Ward Jl, Greenberg DP, Anderson PW, et al. Variable 
quantitation of H. Influenzae type b anticapsular antibody by 
radioantigen binding assay. J Clin Microbiol. 1988;26:72-78. 

20. Anderson P, Insel RA, Porcelli S, Ward JI. Immunochem- 
ical variables affecting radioantigen-binding assays of antibody 
to Haemophilus influenzae type b capsular polysaccharide in 
childrens’ sera. J Infect Dis. 1987;156:582-590. 

21. Edwards KM, Decker MD, Palmer P, et al. Lack of com- 
parability between commonly used serological assays of im- 
mune response to Haemophilus influenzae vaccine. J Infect Dis. 
1987 ; 155 :283-291. 

22. Eskola J, Kayhty H, Takala AK, Rönnberg PR, Kela E, Peltola 
H. Reactogenicity and immunogenicity of combined vaccines 
for bacteremic diseases caused by Haemophilus influenzae type 
b, meningococci and pneumococci in 24-month-old children. 
Vaccine. 1990;8:107-110. 

23. Kayhty H, Peltola H, Eskola J}, Mäkelä PH. Immunogenicity 


Haemophilus influenzae Vaccines—Käyhty et al 


of Haemophilus influenzae oligosaccharide-protein (HbOC) 
and polysaccharide-protein (PRP-D) conjugate vaccines at 4, 6 
and 14 months of age. Pediatrics. 1989;84:995-999. 

24. Ambrosino DM, Siber GR. Simultaneous administration 
of vaccines for Haemophilus influenzae type b, pneumococci 
and meningococci. J Infect Dis. 1986; 154:893-896. 

25. Mäkelä PH, Peltola H, Kayhty H, et al. Polysaccharide vac- 

cines of group A Neisseria meningitidis and Haemophilus in- 
fluenzae type b: afield trial in Finland. J Infect Dis. 1977; 136:S43- 
$50. 
26. Anderson P, Pichichero ME, Insel RA. Immunogens con- 
sisting of oligosaccharides from the capsule of Haemophilus 
influenzae type b coupled to diphtheria toxoid or the toxin pro- 
tein CRM197. J Clin Invest. 1985;76:52-59. 

27. Schneerson R, Robbins JB, Chu C, et al. Serum antibody 
responses of juvenile and infant rhesus monkeys injected with 
Haemophilus influenzae type b and pneumococcus type 6A cap- 
sular polysaccharide-protein conjugates. Infect Immun. 
1984; 45 :582-591. 

28. Lepow ML, Barkin RM, Berkowitz CD, et al. Safety and 
A ees diame of Haemophilus influenzae type b polysaccha- 
ride-diphtheria toxoid conjugate vaccine (PRP-D) in infants, J 
Infect Dis. 1987;156:591-596. 

29. Mäkelä O, Peterfy F, Outschoorn IG, Richter AW, Seppala 
J. Immunogenic properties of a-(1-6)-dextran, its protein con- 
jugates and conjugates of its breakdown products in mice. 
Scand J Immunol. 1984;19:541-550. 

30. Paul WE, Kung J, Ahmed A, et al. B lymphocyte mre - 
ulations and responses to porsononangs antigens. In: Sell SH, 
Wright PF, eds. Haemophilus influenzae: Epidemiology, Immu- 
nology and Prevention of Disease. New York, NY: Elsevier Sci- 
ence Publishing Co Inc; 1982:121-128. 

31. Käyhty H, Peltola H, Karanko V, Mäkelä PH. The protective 
level of serum antibodies to the capsular polysaccharide of Hae- 
mophilus influenzae type b. J Infect Dis. 1983;147:1100. 

32. Anderson P. The protective level of serum antibodiesto 


AJDC—Vol 145, February 1991 


the capsular polysaccharide of Haemophilus influenzae type b. 
J Infect Dis. 1984;149:1034. 

33. Eskola J, Peltola H, Takala AK, et al. Efficacy of Haemo- 
philus influenzae type b polysaccharide—diphtheria toxoid con- 
jugate vaccine in infancy. N Engl J Med. 1987;317:717-722. 

34. Eskola J, Kayntz H, Takala TK, et al. A randomized, pro- 
spective field trial of a conjugate vaccine in the protection of 
infants and young children against invasive Haemophilus in- 
fluenzae type b disease. N Engl J Med. 1990;323:1381-1387. 


In Other AMA Journals 


ARCHIVES OF GENERAL PSYCHIATRY 


Heterogeneity in the Inheritance of Alcoholism: 
A Study of Male and Female Twins 


Roy W. Pickens, PhD; Dace S. Svikis, PhD; 
Matt McGue, PhD; David T. Lykken, PhD; 
Leonard L. Heston, MD; Paula J. Clayton, MD 
(Arch Gen Psychiatry. 1991;48:19-28) 


Hyperactive Boys Almost Grown Up, V: 
Replication of Psychiatric Status 


Salvatore Mannuzza, PhD; Rachel G. Klein, PhD; 
Norreen Bonagura, MSW; Patricia 

Malloy; Tina L. Giampino; Kathy A. Addalli 
(Arch Gen Psychiatry. 1991;48:77-83) 


Haemophilus influenzae Vaccines—Kayhty etal 227 





= 


h 


S 


Tabl 


ly 


€ 


et 


P 
n 


ow, there's 
lets. These new 


- 


easant grape 
Ralf -= 
WET 

New: 


uire on 


ngt 


5 


t swail 


TAA 
jae Vi Oe 
Kry ey | 
Pa ry a 

ut ah 


amino 
S 


J 


NOL 
Sas iin 


re SCOr 


can’ 
mpl 


; 


e 


olds 


gasy 


Ç 
ular 80 m 


IOr 


acet 


year 


5: 


le tablets a 
hance: 
eg 


en 


© ae rae 
By ce S 
Q 4 zocubs 
rex Tie a Seis ZO 
f QO EE ODS D 
, ER ty oe = 
=) AS 
mee 2 
| xA 
ne: : 
re 


ts of 


un 


Now when 6 to J. 
new Junior Stre 
160:mg chewab 


uni 
| relief- that's. 


i MéNeit 


ain 
ngi 
on fé 


pe 


RE 
oe 


ta 


er 
pa 


osage 
do 


thed 
= feverane 
~=Junior St 


4 


flavor to help 


n 
th ola ait ales! . 7.4 as 
++ Aw ve. 


"AASV bas 

- m 7" -4 

TING RARE 
tten 


ve i 
ARRIN 


PAT TA 
vi SAA eke 
ana by A 

- sae 


“4 , 
Ss ie AENA 





Article 





Focal Scleroderma and Severe Cardiomyopathy 


Patient Report and Brief Review 


Ellen C. Moore, MD; Flossie Cohen, MD; Zia Farooki, MD; Chung-Ho Chang, MD 


è A 21-month-old infant presented with simultaneous lo- 
calized scleroderma and severe cardiomyopathy with heart 
failure. Cardiac abnormalities and serological changes (pos- 
itive rheumatoid factor assay, elevated IgM and IgG levels, 
and elevated erythrocyte sedimentation rate) reverted to 
normal with prednisone therapy, and there was substantial, 
though incomplete, resolution of her skin changes during 
the same period. To our knowledge, this is the first patient 
with definite, clinically significant cardiac involvement as- 
sociated with focal scleroderma. The possibility of internal 
organ involvement, including cardiac involvement, must be 
considered with focal scleroderma as well as with progres- 
sive systemic sclerosis. 
(AJDC. 1991;145:229-231) 


F ocal scleroderma is a rare disorder, more commonly 
encountered in children than in adults.’ It is usually 
benign, without apparent systemic involvement, but does 
form a continuum with generalized scleroderma (progres- 
sive systemic sclerosis [PSS]), where involvement of or- 
gans other than skin is common. Involvement of brain,” 
astrointestinal tract? (especially the esophagus**), 
ung,** muscle,*° and kidney* has been reported rarely 
in a scleroderma. Serological abnormalities”! also 
suggest this disorder is not limited to skin and underlying 
tissues. 

In PSS, involvement of the heart may occur in up to 81% 
of the cases,"* although it is clinically apparent only in 
about 15% and may be more common in children than in 
adults.'* Two of three patients with morphea studied by 
echocardiography" also showed cardiac abnormalities, 
and sclerodermatous myocardial involvement on autopsy 
was found in an elderly patient with morphea described 
by Rodnan and Fennel” (case 4), though it is unclear 
whether her cardiac symptoms were due to the sclero- 
derma per se, as she also had had multiple myocardial 
infarctions. To our knowledge, the infant described herein 
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is the first patient with definite, clinically significant car- 
diac involvement associated with focal scleroderma. 


PATIENT REPORT 

In a previously well Mexican-American girl, at 19 months of 
age, white biotite developed over her axillae, legs, and but- 
tocks, and she gradually became unable to extend her legs fully. 
Her weight decreased from 14.0 to 11.7 kg. At 21 months, when 
she came for medical attention, she had white, hard, plaquelike 
skin in both axillae and similar, more confluent lesions on her legs 
and ankles (Fig 1). This skin was tense and adherent to the un- 
derlying structures, with loss of subcutaneous tissue and muscle 
atrophy. The remainder of her skin was normal. Marked flexion 
contractures were noted bilaterally on her knees and hips. Her 
right foot was fixed in equinus position with a limited range of 
motion. The left foot was somewhat more mobile than the right 
foot, but also had an equinus deformity, with a high arch because 
of the tight, adherent skin. 

She was mildly febrile (temperature, 37,8°C), tachycardic 
(heart rate, 160 beats per minute), and tachypneic (respirations, 
28 to 35 per minute). No significant murmur was heard, but a soft 
S, gallop was present. Her liver was palpable 3 cm below the 
costal margin, and pedal edema was present. Her hemoglobin 
level was 102 g/L. White blood count cell was 14.0 x 10°/L, with 
granulocytes, 0.33; lymphocytes, 0.60; eosinophils, 0.04; and ba- 
sophils, 0.03. Erythrocyte sedimentation rate (ESR) (Wintrobe) 
was elevated, IgG and IgM levels high, and rheumatoid factor 
assay (Organon) positive (Table). Antinuclear antibody assay 
was negative on peripheral blood and HEp-? cells. 

Chest roentgenography showed a generally enlarged heart 
(cardiothoracic ratio, 0.6) with vascular congestion. Echocardio- 
Bikes examination revealed a moderately enlarged and non- 
oA gery nit left ventricle with depressed contractility (Table). 

er left atrium was also enlarged. No pericardial effusion was 
noted. The electrocardiogram showed slightly decreased volt- 
ages, nonspecific T-wave changes, and sinus tachycardia. An- 
ti-streptolysin O titer, anti-DNase, and antibodies to Epstein- 
Barr virus, toxoplasma, and varicella zoster were not detected. 
Only low titers of antibody were found to rubella, adenovirus, 
and cytomegalovirus. Acute and convalescent titers to coxsack- 
ievirus B1 through 6 showed no significant interval change. 

Biopsy of the affected area of her legs (Fig 2) showed varyin 
degrees of perivascular lymphocytic infiltration around the derma 
capillaries and interstitial fibrosis. Increased cellularity was also 
noted around dermal appendages. The fascia and subcutaneous fat 
were severely inflated! with some inflammation of the muscle it- 
self, and diffuse interstitial fibrosis accompanied by hypertrophy of 
muscular arteries in the fibrofatty tissue around the muscle. Several 
small vessels in the perimysium showed mild perivascular lympho- 

tic infiltration. Immunofluorescent staining for immunoglobulin 

eposition and C3 was negative, and electron microscopy showed 
no immune complexes or viruslike structures. 

During the next month, with 2 mg/kg per day of prednisone 
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Fig 1.—The patient at 21 months. The involved areas are hypopig- 


mented and indurated. Contractures are present in knees, hips, and 
ankles. 


given as 9 mg orally three times daily, digoxin (Lanoxin), and 
praa therapy to her legs, the patient became less irritable and 

d some increase in range of motion. Her cardiac gallop dis- 
appeared, and her left atrium and ventricle decreased in size, 
though severely depressed left ventricular function remained. A 
right-sided Horner's syndrome developed. The initially positive 
rheumatoid factor assay became negative, and the ESR became 
normal during the first month. 

After 6 weeks, the dose of prednisone was slowly tapered. The 
IgM level, which initially increased to 7.70 g/L after 6 weeks of 
therapy, decreased over several months. The elevated IgG level 
became normal after about 2.5 months. The ESR rose again in the 
third month, when the mother inadvertently and abruptly de- 
creased the steroid dose. The ESR promptly returned to normal 
as prednisone therapy was resumed. By 4 months after the ini- 
tiation of treatment, the child had a completely normal heart by 
clinical examination, chest roentgenography, and echocardio- 
gram (Table) and had regained sufficient mobility of her legs to 
resume walking. 

The digoxin therapy was discontinued at 15 months and the 
prednisone therapy at 16 months. The abnormal skin in the ax- 
illary areas became normal to the touch and hyperpigmented 
rather than white. 

Although the skin on her legs remained tight, it became less 
hard and hyperpigmented rather than white (Fig 3). Her right 
ankle remained essentially fused in equinus and required later 
surgical release to improve her gait. The Horner's syndrome be- 
came inapparent, though the mother has reported occasional 
drooping of the child’s eyelid. Seven years after presentation, the 
child has had no further internal organ involvement, and her skin 
disease has shown no further progression. 
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L ventricular 
end-diastolic volume index, 


mL/m? 162 75 
shortening fraction 0.17 0.36 
ejection fraction 0.35 0.67 

Aortic preejection time/ejection 
time 


Cardiothoracic ratio 





Erythrocyte sedimentation rate 


(Wintrobe) 44 8 
IgG, g/L 31.00 8.60 
IgM, g/L 4.26 2.80 
(at 7 mo) 
Rheumatoid factor 1:80 Negative 


Antinuclear antibody Negative 








Fig 2.—Microphotograph of perifascial tissue. Note the diffuse fi- 
brosis of perifascial subcutaneous tissue with chronic inflammatory 
infiltrates (arrow; F indicates fascia; hematoxylin-eosin, x 40). 


COMMENT 

A coincidental viral myocarditis in this patient cannot 
be totally excluded; also, that a viral agent may have ini- 
tiated both I Rare must be considered, though we did 
not succeed in identifying a candidate virus for this role. 
However, the reports of echocardiographic changes with 
focal scleroderma,'* the sclerodermatous changes in the 
heart in the patient of Rodnan and Fennel,” and the rarity 
of both cardiomyopathy and focal scleroderma suggest 
that the association of the two in our patient may be more 
than coincidental. 

It may be debated that internal we involvement to- 
pether with any type of skin finding of scleroderma should 

e considered PSS, but the morphea plaques in the axillae 
and the involvement of the skin, subcutaneous tissue, and 
muscle of the legs and feet in our patient were charac- 
teristic of linear scleroderma”’’ and unlike the skin 
changes in PSS. Also, there has been no subsequent in- 
volvement of internal organs in 7 years of observation, and 
her skin involvement has not progressed further. 

Focal scleroderma, if sufficiently localized, often re- 
quires no specific treatment and may undergo spontane- 
ous remission or arrest, with approximately 80% of pa- 
tients no longer having persistent or recurrent activity 
after the first 2 years.’ Children with limb contractures 
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Fig 3.—At 36 months, the skin had become hyperpigmented rather 
than white. Contractures are limited to the ankles. There has been 
further loss of subcutaneous tissue, particularly on the right lower 
leg and the medial side of the left foot. 


may benefit from an intensive physical therapy program 
to decrease residual deformity, and some patients later 
require surgery to improve function. 

In some instances, where the disease is progressive and 
appears likely to be cosmetically or functionally disas- 
trous, or both, or is associated with some form of systemic 
involvement, definitive treatment would be desirable. As 
in PSS, no really definitive treatment is known. 

Corticosteroids are generally found ineffective, though 
in some cases~'*'? improvement is reported. Improve- 
ment is thought more likely where inflammation (rather 
than fibrosis) is more pronounced and more acute.'® This 
child had a short history and had laboratory evidence of 
inflammation. Though it cannot be proved that the pred- 
nisone was stellate we for her improvement, her prompt 
response in the face of severe illness makes it likely. The 
brief flare-up in her ESR in the third month when her 
mother inadvertently and markedly decreased the dose 
also suggests the effect of prednisone. Although it cannot 
yet be predicted which patients with focal scleroderma 
might respond, a trial of steroids may be warranted in the 
more severely afflicted patients, especially when the dis- 
ease appears to be acute and inflammatory. 

Other agents that have been proposed for the treatment 
of focal scleroderma include sulfasalazine,” etretinate,”’ 
and penicillamine.” The last drug, which appears the 
most promising, has received several recent favorable re- 
ports regarding its use in PSS." It interferes with the in- 
tramolecular cross-linking of collagen and is also immu- 
nosuppressive. It may be worth trying when progressive 
fibrosis is likely to cause severe morbidity. This drug has 
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multiple potential side effects, however, and must be care- 
fully monitored. 

In summary, we report the case of an infant with focal 
scleroderma and cardiomyopathy. The possibility of in- 
ternal organ involvement, including cardiac involvement, 
must be considered with focal scleroderma as well as with 
PSS. 
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Chronic Neutropenia During Childhood 


A 13-Year Experience in a Single Institution 


Olafur G. Jonsson, MD, George R. Buchanan, MD 


è To evaluate the clinical course and characteristics of 
children with chronic neutropenia, we reviewed the charts 
of all such patients seen at our center during a 13-year pe- 
riod. A total of 50 patients with chronic neutropenia were 
identified. Three patients had documented congenital neu- 
tropenia, and two siblings had cyclic neutropenia. The re- 
maining 45 children had chronic neutropenia of unknown 
origin. All children except two had a remarkably benign 
course despite markedly reduced granulocyte counts. Of six 
girls in this group who had abscess or cellulitis of the labia 
majora, it was a presenting manifestation in three. Reso- 
lution of neutropenia was documented in 23 (62%) of 37 
patients for whom follow-up information was available, 
with a median duration of neutropenia of 19 months. No 
differences were evident between patients with positive an- 
tineutrophil antibody test results and those in whom the test 
yielded negative results or was not performed. Chronic neu- 
tropenia in childhood is a relatively uncommon entity, char- 
acterized by a benign course and eventual resolution in the 
majority of patients. 
(AJDC. 1991;145:232—235) 


he chronic neutropenias of childhood are a group of 
disorders with a variable clinical course, ane from 
death in early infancy to a benign condition often discov- 
ered incidentally.'* The etiology, pathogenesis, natural 
history, and relative incidence of childhood neutropenia 
have teen unclear, as reflected by confusing nomencla- 
ture*” and a lack of general reviews of chronic neutropenia 
describing overall experiences at a single institution. We 
have noted that some children initially diagnosed as hav- 
ing congenital neutropenia subsequently had spontane- 
ous and permanent remissions, seemingly inconsistent 
with the diagnosis.° In an attempt to clarify some of these 
uncertainties regarding chronic neutropenia and to iden- 
tify common features among these patients, we reviewed 
the charts of patients with neutropenia seen at our center 
during a 13-year period. We found that most children with 
chronic idiopathic neutropenia had a relatively benign 
course that was indistinguishable from that described pre- 
viously for patients with autoimmune neutropenia. 
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PATIENTS AND METHODS 

All patients referred for consultation to the Division of 
Hematology-Oncology at the Children’s Medical Center of Dal- 
las, Tex, from January 1, 1977, to December 31, 1989, with the 
primary diagnosis of neutropenia were identified from depart- 
mental files. Patients with other primary diagnoses known to 
cause neutropenia (eg, leukemia, preleukemic states, aplastic 
anemia, collagen-vascular disease, and hypersplenism) were not 
included in this listing even though neutropenia might have been 
noted at some time during their illnesses. Inpatient and outpa- 
tient charts on all patients were reviewed, with particular atten- 
tion directed to the duration and severity of neutropenia, possible 
underlying diseases, frequency and severity of infection, and ex- 
posure to drugs. Physical findings were recorded, as were results 
of serial complete blood cell counts, serum immunoglobulin mea- 
surements, and antineutrophil antibody tests. Results of bone 
marrow examinations were obtained from pathology reports. Se- 
rum antineutrophil antibody levels were measured at the Uni- 
versity of Michigan, Ann Arbor, using an indirect immunoflu- 
orescence assay.’ Every effort was made to obtain follow-up 
information on patients by contacting their prina payana 

Neutropenia was defined as an absolute neutrophil count (ab- 
solute neutrophil count equals the percent of neutrophils and 
band cells times the total white blood cell count divided by 100) 
of less than 1.5 x 10°/L.®" Chronic neutropenia was defined as neu- 
tropenia lasting more than 8 weeks. Patients were classified as 
having congenital neutropenia only when a complete blood cell 
count documenting neutropenia was available before age 3 
months and the neutropenia persisted. 


RESULTS 

During this 13-year period, 101 patients were listed as 
having a primary diagnosis of neutropenia, as shown in 
Table 1. Fifty of these patients had chronic neutropenia 
and 51 had transient neutropenia. We will not discuss the 
patients with transient neutropenia. 

Two siblings had cyclic neutropenia. One of them died 
at age 5 years of Staphylococcus aureus septicemia; the other 
was alive at age 6 years with relatively few infectious com- 
pee Only several familial cases of cyclic neutropenia 

ave been described previously.”"® 

Three patients had congenital neutropenia. One of them 
had S aureus septicemia as an infant but has done well 
except for frequent episodes of otitis media, skin infec- 
tions, and gingivitis. He remained profoundly neutro- 
penic at age 16 years, but recently was treated with re- 
combinant granulocyte colony-stimulating factor, with 
normalization of his neutrophil count."' The other two pa- 
tients with congenital neutropenia are identical twins who 
were both noted to be neutropenic at birth. They were 
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- Table 1.—All Patients With a Primary Di is of 
ia Seen at Children’s Medical Center of 
Dallas, 1977 Through 1989 





Type of Neutropenia 






Chronic 


Congenital 3 
Cyclic 2 
Severe 2 
Other (benign) 43 
Total 50 
Transient 
Viral infection 16 
Drugs 12 
Underlying disease 8 
Neonatal 7 
Other 


Total 


aged 9 years at the time of this report and remained neu- 
tropenic (absolute neutrophil count, approximately 
0.5 x 10°/L) but have had few infectious complications. 


Clinical Features 

The remaining 45 patients are the main subjects of this 
report. They were generally healthy infants who came to 
medical attention because of fever and recurrent minor 
infections and were then found to be neutropenic. Only 
two patients had severe and recurrent infectious compli- 
cations; both had measurable antineutrophil antibodies in 
their serum. One patient was a 6-year-old white girl with 
massive lymphadenopathy and hepatosplenomegaly and 
recurrent mouth ulcers; her bone marrow aspirate showed 
maturation arrest at the promyelocyte stage. She contin- 
ued to be severely neutropenic despite various therapeutic 
interventions, including corticosteroids, intravenous im- 
munoglobulin, and granulocyte-macrophage colony- 
stimulating factor, but at age 9 years the neutropenia had 
resolved concomitantly with cyclosporin A treatment. The 
other severely affected patient was an 8-year-old boy with 
profound neutropenia whose bone marrow aspirate 
showed granulocyte aplasia’* but otherwise normal ele- 
ments. He responded temporarily to prednisone therapy 
but remained markedly neutropenic and died of pneumo- 
nia and sepsis 6 weeks after the administration of antithy- 
mocyte globulin at another institution. 

The median age of these 45 patients at the onset of neu- 
tropenia was 12 months (range, 3 to 144 months). Thirty- 
six (80%) of the 45 patients were younger than age 24 
months when neutropenia was diagnosed. The male- 
female ratio was 1:1. Infections were frequent in this group 
of patients but they were generally mild (eg, upper res- 
piratory infections, otitis media, and skin infections). One 
patient had periorbital cellulitis and another had one ep- 
isode of pneumonia. 

As listed in Table 2, six of the 23 girls in this patient 
population had an abscess or cellulitis involving the labia 
majora at some time during the duration of neutropenia. 
This infection was a presenting manifestation in three of 
these patients. Pseudomonas aeruginosa was cultured from 
three of these children. One patient had recurrent 
Pseudomonas labial infections. Invasive bacterial infections 
other than those mentioned above were not observed. 

The physical examination was unremarkable in most pa- 
tients with chronic neutropenia, with the exception of mild 
splenomegaly in six patients. One of the two severely af- 
fected patients had massive hepatosplenomegaly, and 
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Table 2.—Cellulitis or Abscess Involving the Labia 
Majora in Girls With Chronic Idiopathic Neutropenia 





Antineutrophil 
Age, Duration of Antibody Test 
Patient mo* Neutropenia* Organism Results 












1 15 Atonset Unknown Negative 
2 66 12 mo Pseudomonas Positive 

aeruginosa 

(with positive 

blood culture) 
3 11 3 mo Unknown Not performed 
4 9 Atonset P aeruginosa Not performed 
5 6 Atonset P aeruginosa Positive 

(three episodes) 

2 mo Unknown Positive 





*When labial lesion occurred. 


prominent lymphadenopathy was noted in four children. 
Recurrent gingivitis or mouth ulcers were a significant 
complaint in only three patients. 


Laboratory Studies 

Neutrophil counts were extremely low in all patients. 
The lowest recorded absolute neutrophil count was un- 
measurable in nine patients; less than 0.2 10°/L in 34 
(76%) of 45 children; and less than 0.5 x 10°/L in all but two 
patients. The median lowest value for the group was 
0.1 x 10°/L. Very low absolute neutrophil counts persisted 
in most patients, with temporary fluctuations into the nor- 
mal range observed only occasionally. 

An increased percentage of circulating blood monocytes 
was noted intermittently, but the number of monocytes 
did not clearly correlate with the degree of neutropenia or 
the presence of infection. 

The median hemoglobin level at presentation was 118 
g/L (range, 90 to 138 g/L). The hemoglobin concentration 
was more than 100 g/L in all but four patients, one of whom 
had B-thalassemia trait and two of whom had documented 
iron deficiency. Platelet counts were normal or mildly el- 
evated in all patients. 

Quantitative serum immunoglobulin levels were mea- 
sured in 23 of the 45 patients and were within normal limits 
in 12 patients and only slightly elevated in another nine 
patients. One of the severely affected patients had a low 
IgA level and a high IgM level, and another patient had 
low IgG levels. 

Serum antineutrophil antibody measurements, per- 
formed in 28 of the 45 patients, were positive in 13 patients 
and negative in 15 patients. There was no relationship be- 
tween the severity of symptoms of neutropenia and the 
presence or absence of antineutrophil antibodies. As in- 
dicated in Table 3, no other differences could be detected 
between groups when patients were classified according 
to the antineutrophil antibody test result. 

Bone marrow aspiration was carried out in 31 patients. 
In 28 of these patients the bone marrow was entirely nor- 
mal or had only decreased numbers of neutrophils. Both 
of the severely affected patients described above had mat- 
uration arrest at an early stage in granulocyte develop- 
ment. Only one mildly affected patient had an early gran- 
ulocyte maturation arrest. 
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Characteristic 
Male-female ratio 
Mean age (range) at diagnosis of neutropenia, mo 
Mean age (range) at resolution, mo 
Mean duration (range) of neutropenia, mo 
Mean (range) lowest recorded absolute neutrophil count, x 10°/L 
No. of patients with splenomegaly 


No. of patients with normal or near normal* bone marrow 


No. of patients for whom resolution of neutropenia was documented 


No. of patients in whom neutropenia did not resolve 


*Reduced number of neutrophils the only abnormality. 


Treatment and Outcome 

All of these children were treated with supportive mea- 
sures and antibiotics (usually oral) for febrile illnesses. 
Only two patients received prophylactic antibiotic treat- 
ment at the decision of the referring physician. It is note- 
worthy that bacterial pneumonia was diagnosed in just 
one of 43 patients; the two severely affected patients had 
several episodes of lower respiratory tract infections. The 
only other cases of invasive bacterial infections included 
one episode of periorbital cellulitis and infections of the 
labia majora in six girls. The frequency of minor infections 
lessened with age in almost all patients. 

Excluding the two severely affected patients, only 12 of 
the 43 children with chronic neutropenia were hospital- 
ized, for a total of 18 admissions. Eleven of these hospi- 
talizations were for initial diagnostic evaluation. 

Four patients were treated with corticosteroids. The two 
severely affected patients described above responded 
poorly. One of the two other patients did not respond, but 
the other had partial resolution of neutropenia and healing 
of mouth ulcers, which recurred when prednisone ther- 
apy was discontinued. Intravenous immunoglobulin pre- 
parations were given to the two severely affected patients 
without response. 

Follow-up information was available on 37 children, as 
outlined in Table 3. In 23 (62%) of these children, reso- 
lution of the neutropenia was documented, with a median 
duration of neutropenia of 19 months. The median age at 
resolution was 38 months. Thirteen children were still 
neutropenic at last contact, with a median period from 
diagnosis to last available blood cell count of 18 months. 
Three of these 13 patients had normal blood cell counts 
documented before the onset of neutropenia. One patient 
died, and follow-up information was not available on the 
eight remaining patients. Excluding the two severely af- 
fected patients, the remaining 35 children on whom 
follow-up information was available were in good health. 


COMMENT 

Although neutropenia during childhood has many de- 
finable causes, there exists a large group of patients in 
whom no clear cause can be identified. It has been rec- 
ognized that many of these patients with chronic idio- 
pathic neutropenia have a benign clinical course, and only 
a minority of patients have severe recurrent in- 
fections.**'® Bacterial infections, although increased in 
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Antineutrophil Antibody Results 


Not 
Positive Negative Performed 
(n=13) (n=15) (n=17) 


22:23 5:8 9:6 8:9 
12 (3-144) 10 (3-92) 16 (6-144) 12 (6-132) 
38 (10-114) 38 (10-114) 38 (21-86) 34 (15-72) 
19 (6-64) 19 (7-45) 27 (11-61) 14 (6-64) 
0.1 (0-0.52) 0.1 (0-0.27) 0.1 (0-0.34) 0.12 (0-0.52) 
2 2 3 
8 11 9 
9 6 8 
0 7 6 


frequency, are generally mild and usually respond well to 
antibiotic treatment; mortality is low or absent.*'*'° Such 
a benign course was evident in most of our patients with 
chronic neutropenia. 

Autoimmune neutropenia has been recognized increas- 
ingly during the past several years.’® An ill-defined entity 
called “chronic benign neutropenia” is very similar in pre- 
sentation and clinical course to autoimmune neutrope- 
nia.'”’'® It has been suggested that most of these cases are 
actually autoimmune in origin and pathogenesis even 
though antineutrophil antibodies may not always be dem- 
onstrated.” Technical difficulties in performing antineu- 
trophil antibody tests are well recognized, and the sen- 
sitivity and specificity of these assays have not been well 
defined.” No apparent difference existed in this study be- 
tween patients with chronic neutropenia who did and did 
not have antineutrophil antibodies detectable in their se- 
rum. Thus, it seems possible that most children with 
chronic neutropenia of unclear origin have a disorder 
caused by immune mechanisms despite negative antineu- 
trophil test results. 

To our knowledge, cellulitis involving the perirectal 
area, groin, or face caused by Pseudomonas has been re- 
ported just once in association with chronic neutropenia.° 
Two additional reports mentioned an infection of the 
vulva or Bartholin’s gland, but the offending organism 
was not stated.” It is noteworthy that six (26%) of the 23 
girls in our series had abscess or cellulitis involving the 
labia majora at one time or another during the course of 
their disease. In three patients, P aeruginosa was docu- 
mented as the offending organism. This is a very unusual 
infection in healthy girls and clearly should lead to the 
suspicion of neutropenia when encountered clinically. 

Maturation arrest at an early stage of granulopoiesis has 
been described in the bone marrow of some patients with 
chronic neutropenia.”'* Bone marrow examination in our 
patients usually showed normal myeloid maturation ex- 
cept for decreased numbers of segmented neutrophils, a 
feature previously noted to be associated with auto- 
immune neutropenias.*'*’'® Our data suggest that infants 
with the typical features of chronic idiopathic (presumably 
autoimmune) neutropenia may not require a routine bone 
marrow aspiration for purposes of diagnosis and treat- 
ment. However, the presence of any other abnormalities 
on the complete blood cell count should definitely prompt 
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a bone marrow examination to exclude acute leukemia, 
aplastic anemia, or a myelodysplastic state. 

All of our patients responded well to standard support- 
ive measures. Intravenous y-globulin and corticosteroids 
have been reported to induce temporary remissions in 
some children with autoimmune neutropenia,“ but 
treatment with these agents should probably be reserved 
for those rare patients who manifest severe or especially 
frequent infectious complications. Recombinant he- 
matopoietic growth factors, such as granulocyte- 
macrophage colony-stimulating factor or granulocyte 
colony-stimulating factor, may, in the near future, play an 
important role in the treatment of severely affected pa- 
tients with congenital and other forms of neutropenia, 
but will not be required for most children with chronic 
neutropenia. 

This review does not allow an accurate estimate of the 
incidence of chronic neutropenia in childhood, but it does 
suggest that it is a relatively uncommon condition, since 
only 45 patients were diagnosed during a 13-year period 
in the only pediatric hematology referral center serving a 
population of 3.5 million people. Congenital neutropenia 
is an uncommon entity and may be overdiagnosed. Young 
children incidentally found to be neutropenic are more 
likely to have an autoimmune disorder than a congenital 
neutropenic state. Only one of our patients with congen- 
ital neutropenia had features consistent with Kostmann’s 
syndrome or infantile genetic agranulocytosis.” 

Most children with chronic neutropenia, irrespective of 
antineutrophil antibody test results, have a remarkably 
benign disorder that often eventually resolves. We pro- 
pose that most such patients have an autoimmune dis- 
order rather than a congenital neutropenic state. 


This work was supported in part by the Children’s Cancer Fund 
of Dallas, Tex. 

We thank Dawn Miller and Patricia Ellisor for their expert secre- 
tarial assistance, and physicians in North Texas for referring their 
patients and providing follow-up information. 
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shareholder status available thereafter. Send CV to: 
Dr. VanDyke, 224 West Lorain, Oberlin, OH 44074. 


COLORADO — BC/BE pediatrician to join seven- 
pediatrician department of established, multi- 
specialty clinic. Contact: Jos. L. Corrigan, MD, 209 
South Nevada Avenue, Colorado Springs, CO 80903. 
(719) 475-7700. 


NEWPORT, VERMONT: Board-certified, solo prac- 
titioner seeks BE/BC associate to join a rapidly 
growing solo practice, early partnership possible. 
Beautiful, rural, northern Vermont. Challenging 
patient load. Good university affiliations. Reply: 
T.A.E. Moseley, MD, North Country Hospital, New- 
port, VT 05855. 


MISSOURI—BC/BE to become fifth pediatrician in 
a thirty-five physician, multi-specialty clinic. Income 
guarantee with good long-term potential. Office 
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cities in nation (by “Money Magazine”) for quality of 
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CALIFORNIA—NEONATOLOGIST BC/BE. Two 
positions available with active neonatal group, 12,000 
delivery base with tertiary and secondary level posi- 
tions. Excellent practice opportunity for neonatolo- 
gist desiring relocation in southern California. 
Contact: Doctors of Newborn Critical Care, 721 
North Euclid Avenue, Suite 308, Anaheim, CA 
92801. (714) 772-4822. 


PENNSYLVANIA—Well-established, busy, four- 
person pediatric practice seeks BC/BE pediatrician. 
Salary with incentive bonus leading to full partner- 
ship. Two community hospitals with Level II nurser- 
ies, Contact: Ralph H. Kaiser, MD, 904 Campbell 
Street, Williamsport, PA 17701. (717) 326-3348. 


PHOENIX/SCOTTSDALE—Third pediatrician, 
BC/BE. Competitive salary plus bonus. Fringe 
benefits, early partnership. Send CV to: Philip A. 
Bond, MD, 1728 West Glendale Avenue, Phoenix, 
AZ 85021. 
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COLORADO: Excellent private practice opportunity 
for two BE/BC pediatricians. Non-urban setting 
close to Denver. MRI/CT, 24-hour emergency and 
supportive medical staff. Reply: Physician Recruit- 
ment Committee, c/o L. York, McKee Medical Cen- 
ter, 2000 Boise, Loveland, CO 80538. 


Regional medical center for 85,000 popula- 
tion needs pediatricians; located in beauti- 
ful mountainous eastern Kentucky with 
state parks and lakes within thirty miles. 
Progressive community with excellent 
accredited schoo! system. Active staff, 60 


practicing physicians. If interested, send 
CV to: 


Dr. John Tummons, Administrator 
Methodist of Kentucky 
911 South Bypass, Pikeville, KY 41501 





NORTH CAROLINA—Neonatologist to join grow- 
ing medical school program in eastern North Carol- 
ina. Individuals with either a clinical or research 
focus are encouraged to apply. The Neonatology 
Section has an approved fellowship, residents, 
neonatal nurse practitioners, and active transport 
and follow-up programs. There are active clinical 
and laboratory research projects underway. Good 
living in a small college city with ready access to the 
North Carolina Outer Banks. Academic rank and 
salary will be commensurate with qualifications. 
Contact: Arthur E. Kopelman, MD, Head, Neona- 
tology Section, East Carolina University School of 
Medicine, Greenville, NC 27858-4354. Telephone: 
(919) 551-4787. East Carolina University is an equal 
opportunity/affirmative action employer. 


MAINE—Pediatric hematologist/oncologist to con- 
tinue and expand well-established, hospital-based 
program. Affiliated with 400-bed, tertiary center 
serving over 400,000. Joint clinical-academic medi- 
cal school appointment. P.O.G. satellite in devel- 
opment. Attractive university community one hour 
from coast; two hours from Sugarioaf USA; one 
hour flight from Boston. Competitive salary and 
benefits. Send CV to: New England Health Search, 
63 Forest Avenue, Orono, ME 04473. Or call: (207) 
866-5680. 


ENGLEWOOD/LITTLETON, COLORADO—A 320- 
bed, not-for-profit hospital in south suburb of Denver 
seeking pediatricians to join busy private practice. 
Expect to work hard, see 35-40 patients a day. Must 
be board-certified or -eligible, prefer university or 
hospital trained. Please send CV to: Swedish Medi- 
cal Center, P.O. Box 2901, Engiwood, CO 80150- 
0101. Attention: Physician Services. 


SUFFOLK COUNTY, NEW YORK—Seeking general 
pediatrician, BE/BC, part-time and vacation cover- 
age to start, with possibility of full-time partnership. 
Call: (516) 589-6727, 


THIRD PEDIATRICIAN—BRAINERD, MINNESOTA: 


Join two pediatricians of 22 multi-specialty clinic. 
No set-up cost. Two hours from Minneapolis. Beauti- 
ful lakes and trees; ideal for families. Call collect/ 
write: Curt Nielsen, (218) 828-7105 or (218) 829- 
4901; Brainerd Medical Center, P.O. Box 524, 
Brainerd, MN 56401. 


BC/BE PEDIATRICIAN to join three pediatricians in 
university-run ambulatory center with regional hos- 
pital and university medical center affiliation, with 
emphasis on primary care. UMMC is an equal 
opportunity/affirmative action employer. Location: 
Southcentral Massachusetts. Appointment in uni- 
versity department of pediatrics. Membership in 
university group practice. Fringe benefits excellent. 
Salary negotiable. Reply: David P. Tapscott, MD, 
281 East Hartford Avenue, Uxbridge, MA 01569-9658. 
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TEXAS — BE/BC pediatrician to join busy, three- 
pediatrician group in Dallas/Fort Worth Metroplex. 
Competitive salary, incentives and benefits. Con- 
tact: Dan Geppert, MD, 950 North Davis, Arlington, 
TX 76012. (817) 460-0104. 


WASHINGTON—Established, four full-time/two 
part-time pediatric group seeking full-time BC/BE 
pediatrician. Beautiful, rapidly growing community 
in midst of mountains and water, one hour from 
Seattle. Local hospital and nearby children’s hospi- 
tals. Opportunity to practice a wide range of pediat- 
ric skills. Competitive salary; early partnership. 
Reply with cover letter and CV to: Medical Director, 
Kitsap Children’s Clinic, 2625 Wheaton Way, Suite 
A, Bremerton, WA 98310. (206) 479-1651. 


THIRD PEDIATRICIAN with neonatology expe- 
rience to join pediatric group in central New Jersey. 
443-bed community teaching hospital. Assistance 
with start-up costs. Send CV to: Box #118, c/o 
AJDC. 


WELL ESTABLISHED, multi-specialty HMO in 
midwestern university community seeking BE/BC 
pediatrician. Share hospital rounding and call with 
nine colleagues. Excellent fringes and competitive 
compensation package. Contact: Sue Bayer, BCN- 
Health Central, 1401 South Creyts Road, Lansing, 
MI 48917. (517) 322-4000. EOA. 


PEDIATRIC CARDIOLOGIST—Seeking a BC/BE 
invasive pediatric cardiologist to join growing prac- 
tice. Association with large modern hospital in 
Santa Barbara, California. Large NICU, developing 
pediatric cardiology surgery program and PICU 
Please reply with curriculum vitae to: Paul E. John- 
son, MD, 221 West Pueblo Street, Santa Barbara, CA 
93105. 






ROCHESTER, NEW YORK 
Eleven member pediatric division of multi- 
specialty group practice serving prepaid 
and fee-for-service patients looking for 
twelfth pediatrician to do general pediat- 
rics. In addition to full-time position, willing 
to consider part-time or job-share oppor- 
tunities. Subspecialty interests possible. 
University affiliation encouraged. Compet- 
itive salary and benefits. Located in attrac- 
tive metropolitan area with many cultural 
and recreational advantages. 

Send resume or call: 
ROCHESTER MEDICAL GROUP, P.C. 
Attention: James Tobin, MD 
800 Carter Street, Rochester, NY 14621 
(716) 338-1400 è EOE, M/F 


MANKATO, MINNESOTA—A large multi-specialty 
group practice is seeking a BC/BE physician to join 
its five-person pediatric department. Consider prac- 
ticing in a “micropolitan area"—a smaller city with 
cosmopolitan qualities. Mankato is ranked ninth as 
one of the best small cities in the United States to 
live. First year salary guarantee plus incentive and 
excellent corporate benefits, along with shareholder 
status after twelve months. For additional informa- 
tion, please call or send CV to: John Norris, MD, or 
Roger Greenwald, Executive Vice President, 501 
Holly Lane, Mankato, MN 56001. (507) 625-1811. 


MAINE: Immediate opportunity for a fourth BC/BE 
pediatrician with general and/or subspecialty inter- 
ests to join a multi-specialty group affiliated with a 
250-bed regional referral hospital. Enjoy the profes- 
sional challenge offered in a sophisticated medical 
community along with the wonderful recreational 
opportunities and quality of life in Maine. Please 
send CV to: Richard Marsh, MD, 76 High Street, 
Suite 203, Lewiston, ME 04240. Or call: (207) 795- 
2389 and ask for Shannon Tamminen. 


SOUTHERN CALIFORNIA, Las Vegas and Reno/ 
Sparks, Nevada and Seattle, Washington suburb! 
Private practice opportunities available for general 
pediatricans with established pediatricians or in a 
hospital sponsored practice. For details, call: Eloise 
Gusman, (800) 535-7698. Or send CV to: P.O. Box 
1685, Covington, LA 70434-1685. 


PLEASE NOTE— Address replies to box number 


ads as follows: Box number, ——, c/o AUDC, 
P.O. Box 1510, Clearwater, FL 34617. 





The community offers: 

























PEDIATRICS 


Immediate opening for qualified pediatrician in an established, large 
multi-specialty group in Western Kentucky. The opportunity offers: 


è competitive salary and benefit package 

è malpractice insurance 

è partnership eligibility in two years 

è no buy-in required 

è teaching opportunities with university affiliation 


è state-of-the-art medicine in semi-rural area 
e family oriented community 

è relaxed lifestyle not available in large cities 

è metropolitan areas easily accessible 

è large lakes nearby with excellent recreational opportunities 


Interested parties send CV to: 


Physician Recruitment 
Trover Clinic 
200 Clinic Drive 
Madisonville, KY 42431 
Phone: (502) 825-7470 


Pediatric Subspecialists 


Cardiology 
Pulmonology 
Hematology/Oncology 
Neurology 

Surgery 

Neonatology 


The University of South Dakota School of Medicine currently has 
openings for BE/BC pediatric subspecialties. 


These are full-time academic positions ideally suited for the clinician 
scholar who wishes to develop and guide a program which will have a 
significant impact on the health care of children. Although our 
program is heavily slanted toward medical student education and 
patient care, the department encourages and provides ample resources 
for clinical and laboratory research. 


Sioux Falls, included in Davjd Frankes’ book, America’s Fifty Safest 
Cities, has a strong economic base, growing population and a progres- 
sive educational system. South Dakota’s four season climate wel- 
comes endless recreational activities year-round. 


Competitive financial packages offered. EOE/AAE. 


Send CV or call: 
Carl Hinson « (800) 468-3333 


USD School of Medicine 
1100 South Euclid, P.O. Box 5039 
Sioux Falls, SD 57117 












Faculty Positions 


THE OHIO STATE UNIVERSITY Department of 
Pediatrics located at Children’s Hospital in Colum- 
bis, Ohio has a full-time faculty position available in 
the Division of Behavioral-Developmental Pediat- 
rics at the assistant to associate professor level. 
interested candidates should be board-certified or 
-eligible in pediatrics and have completed a fellow- 
ship in behavioral pediatrics. Duties include patient 
care, teaching and clinical research. Interested can- 
didates are urged to call or submit their curriculum 
vitae to: Daniel L. Coury, MD, Division of Behavioral- 
Developmental Pediatrics, Children's Hospital, 700 
Children's Drive, Columbus, OH 43205. (614) 461- 
2175. The Ohio State University is an affirmative 
action/equal opportunity employer. Women and 
minorities are encouraged to apply. 


NEW MEXICO 
Pediatric Infectious Disease faculty position at 
the University of New Mexico School of Medi- 
cine; tenure-line, appointment level commensu- 
rate with experience. Duties will include teaching 
(medical students/residents), patient care and 
research. Ample opportunities for collaborative 
research endeavors are available. Highly repre- 
sentative patient population. Interested applicants 
should contact: 
John Johnson, MD, Chairman 
Department of Pediatrics 
University of New Mexico School of Medicine 
Albuquerque, NM 87131 
Telephone: (505) 277-5551 
The University of New Mexico is an 
equal opportunity employer. 


PEDIATRIC KEMATOLOGIST/ONCOLOGIST — 
Loyola University of Chicago, Stritch School of 
Medicine, Department of Pediatrics, is recruiting an 
Assistant Professor for the Section of Hematolo- 
gy/Oncology. Applicant must be sub-board certi- 
fied or eligible, with expertise in hematology/oncol- 
ogy research. Interested applicants are invited to 
send their CV to: Carlos R. Suarez, MD, Director, 
Section of Pediatric Hematology/Oncology, 2160 
South First Avenue, Maywood, IL 60153. Loyola 
University of Chicago is an equal opportunity edu- 
cator and employer. Qualified persons are not sub- 
ject to discrimination on the basis of a handicap. 


Residencies 


NEW JERSEY—PGY-I! Pediatric Residents. Posi- 
tions available July 1, 1991 in our excellent, growing 
university pediatric residency program. Our pro- 
gram is based at two hospitals located 1/2 mile apart 
in central New Jersey. We have over sixty full-time 
faculty members, with varied inpatient and ambula- 
tory experience in general pediatrics and all sub- 
specialties. To apply contact: Lynne S. Weiss, MD, 
Director of the Division of Medical Education, 
Department of Pediatrics, University of Medicine & 
Dentistry of New Jersey-Robert Wood Johnson 
Medical School, 1 Robert Wood Johnson Place, CN 
19, New Brunswick, NJ 08903-0019. The UMDNJ is 
an affirmative action/equal employment opportuni- 
ty employer, M/F/H/V, and a member of the Univer- 
sity Health System of New Jersey. 





Locum Tenens 


LOCUM TENENS—Reliable service. Board- 
certified in pediatrics and allergy/immunology. 
Excellent credentials. No agency fees. Reply: Box 
#119, c/o AJDC. 


Practices Available 


TEXAS—Eighteen-year-old, busy, solo pediatrics 


practice available. Three minutes outside Dallas, 
family oriented community, easily accessible to 
medical centers. Call: Dr. Gray, (214) 296-9930. 


SOUTH CAROLINA—Growing pediatric prac- 
tice in growth area of state. Low overhead with 
physician netting about $90,000. Close to dynamic 
Charleston. Contact: Gary Schaub, P.O. Box 69155, 
Portland, OR 97201. (503) 223-4357. 





DEPARTMENT OF 
PEDIATRICS AND 
ADOLESCENT 

R MEDICINE 


Nominations and applications are invited for the chair of the 
Department of Pediatrics and Adolescent Medicine, St. Louis 
University School of Medicine. The department provides a full 
range of clinical services in pediatrics at the Cardinal Glennon 
Children's Hospital. The 190 bed hospital is located adjacent to 
the School of Medicine and the St. Louis University Hospital. The 
department is responsible for teaching medical students, train- 
ing residents and fellows, and carrying on a productive program 
of research. The hospital in conjunction with the School of 
Medicine has established the Pediatric Research Institute to 
further the research endeavors of the department. 


Nominations and applications should be addressed to David 
Lagunoff, M.D., Chairman of the Search Committee, 301 Caroline, 
St. Louis University School of Medicine, 1402 South Grand Boule- 
vard, St. Louis, MO 63104. (314) 577-8108 


EA St. Louis University Glennon Childrens 


Medical t 
edical Center Hosp 


An affirmative action/ equal opportuni ployer M/W/H 


We Target The Physician 
You Want! 


The American Journal of Diseases of Children’s classified recruitment advertising 
section is seen precisely by the physician you need — all pediatricians and pediat- 
ric subspecialties. A total targeted physician audience of over 40,000. 


Find the physician you need now. Send us your advertising order today. Just 
complete the coupon below and attach your typewritten copy. The next available 
issue is April which closes Monday, February 25th. 


The classified rate is $1.85 per word for one issue. For three issues or more, the rate 
is $1.70 per word per issue. Minimum classified ad is 20 words. 


ORDER FORM 
Insert my ad __ times, beginning with the 
Place my ad under the heading — 


Enclosed is my check for $ 
of my advertising schedule. 


to cover full payment 
Institution 

Contact Person 

Address 

City 

Telephone Number __ 

Authorized Signature 


Send all copy and payments to: 


AJDC 


Classified Department 
P.O. Box 1510, Clearwater. Florida 34617 
National (800) 237-9851 O Local (813) 443-7666 
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PEDIATRICIAN 


Immediate opportunity to 


associate with five 
pediatricians in a 70-doctor 
multi-specialty group. 
Drawing area of 400,000. 
Modern hospital within five 
minutes of clinic. 
Stimulating Big-10 
university community of 
110,000 with superb 
cultural advantages. Ideal 
for families. Medical school 
teaching affiliation if 
desired. Excellent initial 
guarantee and fringes with 
early associate status, 
subsequent income based 
exclusively on productivity. 
Send CV to: 


RONALD H. DEERING, MD 


Christie Clinic Association 
101 West University 
Champaign, IL 61820 





Professional Opportunities 


OHIO—Well established solo pediatrician seeks 
BC/BE associate in primary care oriented practice 
experiencing explosive growth. Salary guarantee 
with opportunity for partnership arrangement (full- 
time) or part-time option (negotiable). May begin 
any time. Attractive community with children's hos- 
pital and university/medical school affiliations. Send 
CV or contact: Chery! Peters or John Ginger, MD, 
3080 Ackerman Boulevard, Suite 110, Dayton, OH 
45429. (513) 298-4120. 


FOUR CONGENIAL PEDIATRICIANS seek fifth 
pediatrician for rapidly expanding practice. This 
practice is located in an affluent growing communi- 
ty in northern California within a two-hour access to 
San Francisco and Lake Tahoe. Guaranteed salary 
for two years with partnership options at the end of 
the two-year period. Write or call: P.O. Box 787, 
Lodi, CA 95240. (209) 369-7493. 


NORTH CAROLINA—Medical center community. 
Two certified pediatricians seek third BC/BE for 
thriving practice. Reply to: Jerry L. Bennett, MD, 
2240 Cloverdale Avenue, Suite 217, Winston-Salem, 
NC 27103. 


CALIFORNIA—BC/BE pediatrican wanted for 
community health center in northern San Diego 
County. Exciting opportunity to practice pediatrics 
in a supportive environment serving a needy and 
grateful population. Competitive salary and bene- 
fits. Send CV to: Sylvia Micik, MD, North County 
Health Services, 348 Rancheros Drive, San Marcos, 
CA 92069. 


PEDIATRICIAN PRACTICE OPPORTUNITY in 
beautiful Finger Lakes area of Upstate New York. 
Income guarantee $75,000, malpractice, moving 
expenses paid, etc. Good coverage system, quality 
life environment, low crime rate. Proximal to larger 
educational and cultural centers of Syracuse, 
Rochester and Ithaca. Affiliated with modern, pro- 
gressive hospital. CVs to: Henry Romano, MD, 187 
Genesee Street, Auburn, NY 13021. For more infor- 
mation, call: Pat Nervina, Auburn Memorial Hospi- 
tal, (315) 255-7224. 


THE PERMANENTE MEDICAL GRoupP,INC. 
NORTHERN CALIFORNIA 


The Permanente Medical Group, Inc., the largest multispecialty 


QUALITY 


group practice in the U.S., is undergoing explosive growth in 


its Northern California region: the San Francisco Bay Area, 


STABILITY 


Sacramento and the Central Valley. Our rapid increase in 


membership has created practice opportunities throughout 
the region for additional BC/BE Pediatricians. 


LEADERSHIP 


Our physician-managed group is part of the comprehensive 


Kaiser Permanente Medical Care Program. As a TPMG physi- 


GROWTH 


cian, you have access to the latest medical technology and 


resources, the support of colleagues in all subspecialties — 


and the opportunity to provide excellent health care without 


SUPPORT 


the burdens of managing a practice. 


TPMG offers many benefits: scheduled time off with cross- 


REWARDS 


coverage provided by your colleagues, malpractice insurance, 


a substantial retirement program and special arrangements for 


physicians transferring from established practice. Please call or 
send CV to: The Permanente Medical Group, Inc., Richmond 
Prescott, M.D., Physician Recruitment Services, Dept. 
AJDC-9834, 1814 Franklin, 4th Floor, Oakland, CA 94612. 
(800)777-4912. Equal Opportunity Employer 





ADOLESCENT 
MEDICINE 


Unique opportunity for academic adoles- 
cent medicine specialist. The Department of 
Pediatrics, Northwestern University Medical 
School is seeking a Head of Adolescent 
Medicine for its patient care and educa- 
tional programs at the Evanston Hospital 
and the Children's Memorial Hospital. This 
individual will spend the majority of time at 
The Evanston Hospital serving the needs of 
adolescents, including a Child and Adoles- 
cent Center with over 2,000 adolescent visits 
annually. Participation in the University 
Student Health Service is available. 


This position will have responsibility for a 
teaching curriculum in adolescent medicine 
for 60+ pediatric residents from the Resi- 
dency Training Program of Children’s Memo- 
rial Hospital. Ample time will be provided for 
clinical research. Interest in sports medicine 
is desirable. Board-eligibility/-certification 
in pediatrics and completion of an adoles- 
cent medicine fellowship are required. 
Faculty rank and salary will be commensu- 
rate with a candidate's experience. 


Interested candidates should send curricu- 
lum vitae and supporting documents to: 


David Ingall, MD, Chairman 
Department of Pediatrics 


THE EVANSTON HOSPITAL 


2650 Ridge Avenue, Evanston, IL 60201 


The Evanston Hospital and Children’s Memorial 
Hospital are affirmative action and equal opportu- 
nity employers. 





Directors Wanted 


NEONATAL CO-DIRECTOR sought: BC/BE neo- 
natologist for fee-for-service private practice in 
Level II, 18-bed nursery with 1,800 plus deliveries. 
Clinical, administrative and minimal teaching 
responsibilities (medical school and family practice 
residency). 150-bed, referral hospital located in 
southern Illinois university city. Great educational 
and recreational opportunities. Call Georgetta: 
(800) 328-3666. 


DIRECTOR OF PEDIATRIC EDUCATION sought 
for faculty of top-notch, accredited family practice 
residency program. Responsibilities include teach- 
ing rounds, overseeing patient care and pediatric 
clinic, research and medical student teaching. Suc- 
cessful candidate will be residency-trained and 
recent graduates are encouraged to apply. Oppor- 
tunity is located in northwestern Pennsylvania, an 
area which offers lakeside living, good schools, an 
abundance of recreational activities, and an excel- 
lent quality of life. Contact: Danette Mazur, Hamot 
Medical Center, 201 State Street, Erie, PA 16550. 
(814) 870-7045. 


Faculty Positions 


PEDIATRICIAN/NEONATOLOGIST —Board- 
eligible/-certified pediatrician or neonatologist for a 
position in a ten person multi-specialty pediatric 
department at 175-bed (2,000 deliveries per year), 
state owned hospital. Responsibilities include pri- 
mary patient care and teaching of medical students 
and house officers. All applicants must have skills in 
resuscitation and stabilization of critically ill child- 
ren, infants, new borns. Individuals with pediatric 
subspecialty are of special interest. For further 
information, please send CV or letter of interest to: 
Richard F. Howes, MD, University Medical Center, 
2390 West Congress Street, Lafayette, LA 70506. 





PLEASE NOTE—Address replies to box number 
ads as follows: Box number, ,c/o AJDC, 
P.O. Box 1510, Clearwater, FL 34617. 
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INTRODUCING 


Robitussin Pediatric 


Now you can tum to the name you trust most—for even more individualized 
therapy. 


New Robitussin Pediatric™ contains 7.5 mg per tsp. of dextromethorphan 
only—for unsurpassed non-narcotic cough suppression specially formulated 
for children. 


Robitussin Pediatric quiets dry, hacking coughs for up to 8 hours so the 
child can feel more comfortable during the day or rest more comfortably at 
night. Because it's for children, the formula is non-alcoholic and it has a 
cherry flavor to encourage compliance. 





Recommend the name Robitussin”. . . trust the name Robitussin. . . for cough 
and cold therapies as individual as your patients’ symptoms. 





A tradition of effective cough and cold therapy. tase 


© 1990 A.H. Robins Company Sponsor. 


Freedom from 
- the feeding fussies” 









©1989 Bil Keane, Inc. 


e The right step for the fussy feeder. ..choose the taste preferred 
by infants’ 


e Easily digested. ..single enzyme digestion system (sucrase) 
100% available at birth? 


e Proven 3 to 1 favorite of doctors and nurses in national taste SOY protein formula 
test 


e Closest of all soy formulas to breast milk in fatty acid profile Time-tested y 


and lowest in sodium content* 


*Bosed on ingredients statements from product labels, PDR® or analyses compared to Average values of mature breast milk taste-tested 
determined in 11 recent studies. I 


Breast milk is best for babies. NURSOY* milk-free formula is intended to meet the nutritional needs of infants and children - 
allergic to cow-milk proteins or intolerant to lactose. It should not be used in infants and children allergic to soybeon protein Wyeth Pediatrics 
NURSOY* powder contains corn syrup solids. Professiono! advice be 


References: 1. Fomon SJ, Ziegler ! 
Biol Med 173:190-193, 1983. 2. Lebenthol E, Leung Y-K: The impact of development of the gut on infant nutrition. Pediatr LABORATORIES 
Wyeth-Ayerst Laboratories. r 


EE, Netson SE, et ck Sweetness of ciet and food consumption by infants. Proc Soc Exp A’ WYETH-AYERST 
Ann 16:211-222, 1987. 3. Dato on file, ™ Philadelphia, PA 19101 ©1989, Wyeth-Ayerst Laboratorit 
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Dose-Related Immunogenicity of Haemophilus 


| influenzae Type b Capsular Polysaccharide — 
meat Neisseria meningitidis Outer Membrane 
i Protein Conjugate Vaccine 


V. K. Wong, R. Quagliata, R. Adler, K. S. Kim 


DTP Immunization and Susceptibility to Infectious Diseases: 
Is There a Relationship? 


M. Davidson, G. W. Letson, J. |. Ward, A. Ball, L. Bulkow, 
P. Christenson, J. D. Cherry 


Apparent Decreased Risk of Invasive Bacterial Disease 
After Heterologous Childhood Immunization 


S. B: Black, J. D. Cherry, H. R. Shinefield, B. Fireman, 
P. Christenson, D. Lampert 


A Comparative Trial of the Reactogenicity and 
Immunogenicity of Takeda Acellular Pertussis Vaccine 
Combined With Tetanus and Diphtheria Toxoids: 
Outcome in 3- to 8-Month-Old Infants, 9- to 23-Month-Old A 
Infants and Children, and 24- to 30-Month-Old Children 


M. Kimura, H. Kuno-Sakai, Y. Sato, H. Kamiya, R. Nii, S. lsomura, K. Horiuchi, 
T. Kato, M. Deguchi, H. Saikusa, E. A. Mortimer, Jr, J. D. Cherry 
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Enfamil... 


Because 

breast-fed ; 
infants p ; 
deservea ~- 
natural ‘ 
transition ~ 


Enfamil has a 60:40 whey-to-casein 
ratio — similar to that of breast milk. 44 
Similac* has an 18:82 
whey-to-casein ratio, similar 
to that of cow’s milk. So 
when mothers need a ge P. 
supplementing or weaning form I Pi 
or when bottle-feeding is chosen, “™ 
recommend a formula that provides an 
easily digestible, natural transition 
from breast milk. Stay with whey... 
stay with Enfamil. 











*Similac is a registered trademark of 
Ross Laboratories, Columbus, Ohio. 


Infant Formula for 0-12 Months 


©1990, Mead Johnson & Company, 
Evansville, Indiana 47721, U.S.A. 
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The DeVilbiss complete line of aerosol efficiency of Pulmo-Aide. Because 
management products assists you in it can be used in any environment, 
prescribing a total respiratory therapy Pulmo-Aide Traveler is an important 
program for your patients. Convenient element in patient compliance. 
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Send today for your free supply of 
our pamphlet, Parents Guide to 
Asthma. Informative and easy-to- 
understand, it answers the most 
commonly asked questions about 
asthma. You’ ll find it a valuable 
addition to your patient education 


and effective, these products help $ NOA 
insure compliance for patients who  Pulmo-Graph nici 
require at-home aerosol therapy and DeVilbiss’ peak flow monitor is a pores 
monitoring. significant part of a total therapy pro- is - 

Fe) a gram. A study by the National Heart, ore | 
Pulmo-Aide Lung, and Blood Institute stressed the State________ Zip 
The principal compressor/nebulizer importance of using a peak flow moni- Phone 
for more than 25 years, Pulmo-Aide tor for home monitoring of patients Quantity 
provides optimum utilization of with asthma. Mail to DeVILBISS, 
medication in the home or health care oa P.O BOR So) ORE EO 
environment. Pulmo-Aide operates Founded by a doctor in 1888, DeVilbiss SOMERSET, PA 15501-0635. 
with either aerosol mask or mouthpiece tOday is a leader in aerosol therapy Pe) 
and comes with a five-year warranty. products worldwide. So, when prescrib- 

ing aerosol therapy for your patients, 
Pulmo-Aide” Traveler™ insist on the dependability of DeVilbiss. 





We add life to every breath.” 
814-443-4881 - 800-DeV-1988 
Somerset, PA 15501-0635 U.S.A. 


CANADA + FRANCE « GERMANY + JAPAN «U, KINGDOM 


51991 DeVilbiss Health Care, Inc. 


Ideal for the adolescent patient with an 
active lifestyle, Pulmo-Aide Traveler is 
designed for portability (AC, DC and 
battery) with the same high-output 
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3a. Copyright Transfer. —“In consideration of the action of the Amer- 
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More on a Myth 


Sir.—I read your very interesting ed- 
itorial in the August 1990 issue of 
AJDC’ on the pertussis vaccine myth and 
its death. 

I have been practicing pediatrics 
for 30 years in West Texas and have 
administered the diphtheria and tet- 
anus toxoid and pertussis vaccine to 
more children, I am sure, than many 
physicians in the academic centers. I 
have probably examined more chil- 
dren than many of the physicians in 
institutional centers. I have never 
seen a reaction supporting the find- 
ings of encephalopathy that were 
previously thought to occur in con- 
junction with diphtheria/pertussis 
immunizations, particularly pertus- 
sis immunizations. 

What disturbs me most about your 
editorial is your discomfort with the 
fact that there are many unexplained 
results in medicine leading the “ex- 
perts” to render opinions that be- 
come irrefutable early on, to the de- 
gree that they are used by courts of 
law to hold the practicing physician 
responsible for injury and therefore 
financially liable. This is one of the 
facets that, in my opinion, have led to 
the high cost of liability. “Cap-and- 
gowned” experts around the country 
continue to give their opinions even 
before evidence is collected on 
whether a complication is associated 
with the performance of certain proce- 
dures, the application of certain treat- 
ments, or the provision of certain med- 
ications to patients, thereby creating a 
situation that is very hard to turn 
around when an untoward event oc- 
curs. It would be certainly more effi- 
cacious, safer, and better if the “ex- 
perts” refrained from making official 
statements and giving their opinions 
before having clear evidence to sup- 
port such definite pronouncements 
early in the course of any illness. 

As a result of the concern for per- 
tussis vaccine and so-called myth of 
encephalopathy, the fear of God was 
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placed on pediatricians’ shoulders. 
The fear of litigation along with the 
concomitant rise in the cost of liability 
and vaccines has put the pediatric 
community in a position from which 
it may never recover. In terms of rea- 
sonable medical liability insurance 
coverage fees and affordable immu- 
nizations to patients as administered 
by the private and public pediatric 
community, I doubt very seriously if, 
ina free market economy, the price of 
those vaccines or liability costs will 
decrease in the face of such a myth. 
It is so interesting to me that in these 
United States, myths have such a 
great degree of control over us that 
they often explain untoward out- 
comes more than reality. 

Please note also that as a result of the 
myth, a Vaccine Compensation Act 
was passed at extreme cost to the pro- 
viders of care, drug manufacturers, 
and other entities. It was probably un- 
necessary in the first place. It appears 
now that the people who will benefit 
from the passage of such a law and the 
creation of such a fund are the man- 
agers of the fund and attorneys who, 
through the process, know how to tap 
into that fund. I am sure if we now de- 
cided that the compensation fund was 
unn , the money would never 
be refunded, and even if it were, any 
savings would not be returned to the 
people who originally participated in 
contributing to that fund. 

I doubt that my letter will be read 
with the intent that is meant; I doubt 
that it will be published; and I also 
doubt very seriously whether anyone 
in the academic field and the so-called 
experts of medicine will get the mes- 
sage. 

Jose Roman, Jr, MD 
1900 N Oregon, Suite 405 
El Paso, TX 79902 


1. Fulginiti VA. A pertussis vaccine 
myth dies. AJDC. 1990; 144:860-861. 


In Reply.—I appreciate Dr Roman’s 
letter in response to my editorial con- 
cerning the pertussis vaccine enceph- 


alopathy myth. His comments are 
those of a concerned physician and 
should be taken seriously. To add fur- 
ther information to the topic he dis- 
cusses, I refer Dr Roman to my earlier 
editorial on how standard practice in 
pediatrics is set." 

I do not believe that experts act ca- 
priciously. I addressed part of this in 
my previous editorial, but would like 
to take this opportunity to expand on 
those thoughts. 

Most experts are dedicated profes- 
sionals who strive to offer their best 
opinion in a discipline that does not 
have all the data it needs but must act 
on the data available to care for pa- 
tients. My experience is mostly with 
recommendations for immunization 
and infectious diseases practice, so I 
will draw on that for my examples. 

The Academy of Pediatrics Com- 
mittee on Infectious Diseases (the 
“Red Book” Committee) serves pedi- 
atricians by digesting, analyzing, and 
sorting out the available data on in- 
fectious diseases and their preven- 
tion and treatment. From this process 
they develop recommendations for 
the practitioner by consensus. These 
are incorporated into the Red Book and 
other statements published by the 
committee from time to time. The 
preamble to the latest edition of the 
Red Book states 


Unanswered scientific questions, the 
complexity of medical practice, new infor- 
mation, and inevitable differences of 
opinion between experts result in inher- 
ent limitations in the Red Book. Other com- 
mittees and experts may not always agree 
with specific recommendations of the 
committee and will provide different view- 
points. . . . Inevitably in clinical practice, 
questions arise which cannot be answered 
on the basis of currently available data, but 
in such cases the committee attempts to 
provide guidelines and information that in 
conjunction with clinical judgment will fa- 
cilitate well-reasoned decisions.” 

This statement, built on earlier ver- 
sions published in previous editions 
of the Red Book, summarizes my own 
viewpoint on the issue that Dr Roman 
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raises. The individual practitioner of- 
ten requests some guidance in areas 
in which he or she does not have all 
the available information. Experts 
and advisory committees attempt to 
assist by providing the best possible 
advice. This is precisely what hap- 
pened with the pertussis vaccine en- 
cephalopathy story. As I outlined in 
my editorial, in the days before we 
had the data now available, the best 
analysis was that such an entity ex- 
isted. It was not irresponsible opin- 
ion, it was the best judgment that 
could be rendered. It was not delivered 
capriciously or with the intent of harm- 
ing the practitioner. On the contrary, 
the opinion was offered to assist the 
practitioner in avoiding this possible 
complication by delimiting those chil- 
dren who might be vulnerable (in the 
form of recommendations for precau- 
tions and contraindications for the use 
of whole-cell pertussis vaccine). 

Unfortunately, much of medical 
expert advice today in all areas of 
medicine has the same indefinite 
characteristic. Data are incomplete, 
significant critical gaps exist, and yet, 
patients must be treated, vaccines ad- 
ministered, and other forms of treat- 
ment provided. Experts, rather than 
remain silent and indecisive, should 
offer their opinions. I agree with Dr 
Roman that the potential conse- 
quences of those opinions should be 
carefully weighed and taken into ac- 
count, and appropriate qualifications 
offered. Thatis precisely what the Red 
Book statement quoted above at- 
tempts to do. That society, through 
the tort system, chooses to act on 
those opinions cannot be helped. The 
American Academy of Pediatrics, 
along with other interested parties, 
attempted to influence this societal 
tendency by advocating, assisting in 
developing, and participating in im- 
plementing the Vaccine Injury Com- 
pensation Act and ‘ 

In short, I believe experts need to 
give their best opinion in areas that 
are uncertain, and that such opinions 
indicate the degree of uncertainty 
and take into consideration potential 
consequences. 

Vincent A. Furenm, MD 

Editor, AJDC 

Tulane University School 
of Medicine 

1430 Tulane Ave 

New Orleans, LA 70112 
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The Fallacy of the 
Hemorrhagic Shock and 
Encephalopathy Syndrome 


Sir.—Chaves-Carballo et al’ de- 
scribed nine infants with clinical fea- 
tures similar to heatstroke that they 
diagnosed as hemorrhagic shock and 
encephalopathy (HSE). An editorial 
in the same issue focuses on the in- 
consistencies and perplexities of the 
mysterious HSE syndrome.” During 
the past 15 years, I recall seeing sev- 
eral fatal cases that were presump- 
tively diagnosed as either HSE or 
sudden infant death syndrome, but 
after an investigation of the home, 
could be diagnosed as heatstroke, ex- 
posure to toxic fumes, or both.** In 
the cases diagnosed as heatstroke, 
based on on-site investigations, there 
was a lack of awareness by some pa- 
thologists that exposure of a young 
infant, like other small mammals, to 
high environmental temperatures 
may lead to cardiogenic shock and 
sudden death.” 

Chaves-Carballo and coworkers’ 
discussed the catastrophic clinical 
features and sparse laboratory data of 
HSE but failed to mention anything 
about the home environment of the 
young infants who were near death 
on arrival at the hospital. Similar to a 
death-scene investigation of infants 
presumed to have sudden infant 
death syndrome, questions may be 
asked concerning presumptive HSE 
cases. Were the cribs too close to the 
heat source? Did a defective heating 
system suddenly and unexpectedly 
deliver bursts of heat in the early 
hours during the winter or in the 
summer during a heat wave? Were 
the infants prescribed medication 
that prevented sweating? Was there 
inadvertent ingestion of cocaine or 
was the formula contaminated with 
phencyclidine hydrochloride? Were 
toxicologic tests, including a search 
for volatile hydrocarbons, performed 


on the body fluids before prolonged 
resuscitative efforts were begun in 
the hospital? 

Standard investigative procedure 
should be to encourage a thorough 
evaluation of the home environment 
from which a previously healthy in- 
fant is brought to the hospital and 
heatstroke is suspected. Information 
developed from scene investigation 
may help the physician to confirm a 
diagnosis of heatstroke and to pre- 
vent a similar occurrence. Like the fo- 
rensic pathologist who may discard 
the presumptive and exclusionary di- 
agnosis of sudden infant death syn- 
drome for a more obvious cause fol- 
lowing a death-scene investigation, 
the weak and misleading term HSE 
could be eliminated as a legitimate 
classification by pediatricians after a 
scene investigation provides evi- 
dence of heatstroke. Attempts to pin- 
point elusive environmental hazards 
should be made only by personnel 
equipped to detect toxic agents in the 
ambient air and trained to uncover 
and document other useful informa- 
tion. 

Although complete recovery is 
possible, the consequences of heat 
shock in infants who survive may in- 
clude cerebral palsy, epilepsy, and 
mental retardation. Based on the po- 
tential savings in health care costs 
that could result from eliminating 
many of the indoor health hazards, 
an expanded effort is justified to train 
physicians in environmental medi- 
cine, including scene investigation. 

Muaro Bass, DO, MPH, ScD 
1 Plaza St 
New York, NY 11217 
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Hyperpyrexia, 
Hemorrhagic Shock 
and Encephalopathy, 
and Creatinine 
Phosphokinase 


Sir.—In his October 1990 editorial in 
AJDC, Corrigan’ recommends that 
the “H” in the syndrome of hemor- 
rhagic shock and encephalopathy 
(HSE) stand for hyperpyrexia. This is 
a welcome suggestion to the clinician 
because it underscores hyperpyrexia 
as an important clue to the diagnosis 
of this new syndrome. In February 
1985, we were at a loss to explain a 
difficult patient who showed clinical 
symptoms of heatstroke. The original 
description of HSE by Levin et al? in 
1983 did not view hyperpyrexia as a 
prominent feature of this disorder. 
Only two of the 10 patients described 
had temperatures of 41°C or greater. 
It was not until a subsequent report? 
emphasized hyperpyrexia that we 
were alerted to the similarity between 
our case and those being described in 
the literature. 


Patient Report.—A 3-year-old black girl 
was well until 11 pm on the evening of ad- 
mission, when she vomited and had a sei- 
zure. The paramedics noted a tempera- 
ture of 42°C and took her to a local 
hospital, where a temperature of 41.6°C 
was recorded and the seizure was 
stopped with phenobarbital sodium. On 
arrival at our hospital, the patient was 
markedly lethargic with occasional sei- 
zures. She had sharp disks and no focal 
neurologic signs. Her blood pressure was 
76/40 mm Hg; pulse, 116 beats per minute; 
respiratory rate, 32/min; and she had nor- 
mal general examination results. She was 
treated intravenously with fluids, cefu- 
roxine sodium, gentamycin sulfate, and 
phenobarbital. Later, fresh frozen 
plasma, vitamin K, and blood were given. 
Results of admission laboratory tests 
showed a hemoglobin level of 123 g/L, 
white blood cell count of 20 x 10°/L (0.87 
segmented neutrophils and 0.13 lympho- 
cytes), and a platelet count of 350 x 10°/L. 
The urine had 10 red blood cells per high- 
powered field. Serum electrolytes were 
normal with a carbon dioxide content of 
15 mmol/L. The serum urea nitrogen was 
8.9 mmol/L of urea, creatinine was 123.8 
pmol/L, and aspartate aminotransferase 
was 185 U/L; blood ammonia, sugar, and 
calcium levels were normal. The cere- 
brospinal fluid was normal, and com- 
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puted tomographic scan of the head and 
chest roentgenogram were normal. Later, 
her hemoglobin level dropped to 70 
and her platelet count was 136 x 10°/L. 
Her aspartate aminotransferase and ala- 
nine aminotransferase levels rose to 
14 062 U/L and 6297 UIL, respectively, 
with repeated normal blood ammonia 
content. The -y-glutamyltranspeptidase 
level was 61 UIL, bilirubin level was 22.2 
ywmol/L, and serum protein levels were 
normal. Liver sonogram was negative. 
Partial thromboplastin time was 61 sec- 
onds (normal, 34 seconds), prothrombin 
time was 24 seconds (normal, 10.9 sec- 
onds), fibrin split products were positive, 
and the fibrinogen level was more than 
49/L. The VDRL test had negative results. 
Serologic test results for hepatitis A and 
B, amebiasis, Epstein-Barr virus, and tox- 
oplasmosis were negative. She had cre- 
atinine phosphokinase (CPK) levels that 
rose to 13 397 U/L. There was no myoglo- 
binuria. Immunoglobulin levels were 
normal. Tests for urinary porphyrins, 
amino acids, and heavy metals had neg- 
ative results. Results of hypnotic screen- 
ing were negative. Multiple cultures for 
bacteria and viruses in the cerebrospinal 
fluid, blood, stool, and urine were 
negative. Two electroencephalograms 
showed diffuse slowing. Repeated cere- 
brospinal fluid and computed tomo- 
graphic scans of the head were normal. 
The patient remained lethargic and febrile 
(around 39.4°C) for 8 days. She unexpect- 
edly had a recurrence of fever and leth- 
argy (although milder) from day 10 to day 
17. Her laboratory values normalized by 
day 20. She was discharged on day 25, 
clinically well without neurologic se- 
quelae. 


Comment.—Since the original re- 
port by Levin et al* describing infants 
who died or had severe neurologic 
impairment, subsequent reports 
have enlarged the clinical spectrum 
of this syndrome. Hyperpyrexia is 
now frequently described, milder 
cases have been seen, and older chil- 
dren have been reported. Not every 
patient has met the criteria suggested 
by Levin et al and Chaves-Carballo et 
al* to be diagnosed as having HSE. 
Nonetheless, the cases reported have 
unmistakable clinical similarities. 
Their resemblance to heatstroke, 
noted by several authors, was dis- 
cussed in Corrigan’s editorial.’ The 
patient described here had a clinical 
profile of HSE in association with hy- 
perpyrexia. The hyperpyrexia 
brought this new syndrome to our at- 
tention. 

The markedly elevated CPK level 
(13 397 U/L) in this patient is note- 


worthy since it is a common finding 
in heatstroke. In 34 patients with clas- 
sic heatstroke reported by Tucker et 
al,” for example, CPK elevations were 
observed in 75% of the cases. There 
are more than 160 reported cases of 
HSE, and the CPK levels were not re- 
corded in most of these cases. Ina few 
reports,*°* markedly elevated CPK 
levels have been noted. Beaufils and 
Aujard® had seven of seven patients 
with high CPK levels, and they ex- 
pressed an interest in knowing these 
levels in the patients described by 
Levin et al. It would be interesting to 
know the CPK levels in all suspected 
cases of HSE. This information could 
be helpful in understanding these pa- 
tients, and in strengthening the con- 
nection of heatstroke to the HSE syn- 
drome. 

C. Ranpatt Dure, MD 

Department of Pediatrics 

Kaiser Los Angeles 

Medical Center 
4867 Sunset Blvd 
Los Angeles, CA 90027 
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Hemorrhagic Shock and 
Encephalopathy: An Entity 
Similar to Heatstroke 


Sir.—We read with interest the article 
by Chaves-Carballo et al’ concerning 
the hemorrhagic shock and encephal- 
opathy (HSE) syndrome. We recently 
cared for two infants with this entity? 
and we believe that the gastrointestinal 
tract is the source of this devastating 
illness. Approximately 74 infants and 
children with HSE have been de- 
scribed in the literature, most of whom 
presented with a prodromal illness 
consisting of vomiting and diarrhea. 

The origin of HSE remains unex- 
plained, but the multisystem failure 
seen in both HSE and heatstroke (HS) 
may be a final common pathway of an 
unexplained mediator. The hyper- 
pyrexia may be the result of high met- 
abolic requirements coupled with com- 
pensatory vasoconstriction. The shock 
state leads to increasing splanchnic 
vasoconstriction (which may actually 
be worsened by hyperpyrexia) that 
contributes to the release of these po- 
tentially toxic mediators. The vasocon- 
striction, caused by any combination of 
hypotension, hyperthermia, or gut is- 
chemia, will allow leakage of endo- 
toxin (lipopolysaccharide [LPS]) from 
the gastrointestinal tract. Lipopolysac- 
charide, in turn, may stimulate monok- 
ines, such as tumor necrosis factor. 
Leclere et al described two infants with 
HSE with elevated tumor necrosis 
factor levels. Endotoxemia has been 
noted in heat-stressed animal models* 
and may also play a role in HSE. 

The gastrointestinal tract is a res- 
ervoir of endotoxin (LPS) and con- 
tains 1 mg of LPS per gram of feces.” 
The mucosal barrier of the gut is eas- 
ily disrupted by trauma, ischemia, 
hypoxia, hypotension, vasoactive 
agents, hyperthermia, and viral gas- 
troenteritis.° Lipopolysaccaride is 
usually sequestered by the reticu- 
loendothelial cells (Kupffer cells) in 
the liver. The liver is very sensitive to 
heat stress, and autopsies have re- 
vealed abnormalities even in the 
early stages of HS.’ In patients with 
HSE the liver may not be able to han- 
dle the increased LPS burden. Lip- 
opolysaccharide may alter vascular 
permeability, impair cell metabolism 
and oxygen utilization, initiate dis- 
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seminated intravascular coagulation, 
and produce hemodynamic changes 
resulting in hypotension, all of which 
are seen in both HS and HSE. Tumor 
necrosis factor has been demon- 
strated to mediate many of these 
changes as well. The pathologic fea- 
tures of HS and HSE are very similar, 
and we feel that cardiovascular fail- 
ure, either primarily from the hyper- 
thermia or perhaps secondary to the 
release of endotoxin, is the final path- 
way of these two entities. 

The above discussion has clinical 
implications in that our patients? re- 
ceived fresh frozen plasma, which 
may have blocked the effects of LPS. 
Several of the patients described by 
Chaves-Carballo et al also received 
fresh frozen plasma, and it would be 
interesting to review the data of the 
survivors and see if any received 
fresh frozen plasma. Animal studies 
have recently shown that antibodies 
to LPS improve survival following 
HS.* We need to evaluate more care- 
fully the potential biochemical medi- 
ators of both HS and HSE. Levin etal’ 
noted elevated trypsin levels in 72% 
of their patients. These elevations are 
nonspecific findings and have been 
noted in hyperdynamic septic shock, 
adult respiratory distress syndrome, 
and pancreatitis.” Deby-Dupont et 
al'' have shown that there is a sta- 
tistically significant correlation be- 
tween high trypsin levels and septic 
phenomena. Many of the biochemi- 
cal and physiological changes seen in 
HSE lead us to suspect that it is a 
“septic-mediated” process. Despite 
an extensive search, no organism has 
been implicated to date. It is hoped 
that the application of specific criteria 
for a diagnosis of HSE coupled with 
more extensive research will lead to 
a better outcome for these children. 


Epwarp E. Conway, Jr, MD 
Lewis P. Sincer, MD 
Albert Einstein College 
of Medicine 
Montefiore Medical 
Center—Pediatrics 
111 E 210 St 
Bronx, NY 10467 
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The 'H’ in Hemorrhagic 
Shock and Encephalopathy 
Syndrome 


Sir.—l agree with the recent editorial 
by Corrigan’ that hyperpyrexia is an 
important, striking element in the so- 
called hemorrhagic shock and en- 
cephalopathy syndrome. My experi- 
ence with these patients has led me 
to conclude that the most striking fea- 
tures of this syndrome are the sudden 
onset of high fever, severe shock, and 
mental status changes ina previously 
healthy infant. The shock state is very 
impressive in that it requires almost 
unbelievable amounts of volume ex- 
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panders to reverse it, and occurs sud- 
denly without any loss of extracellu- 
lar fluid or blood from the body. Pre- 
sumably this means that the shock is 
the result of massive third spacing in 
the gastrointestinal tract and/or mas- 
sive vasodilatation. Both mecha- 
nisms suggest that a toxin is in- 
volved. It is my guess that this same, 
unidentified toxin affects skeletal 
muscle metabolism in such a way as 
to cause the hyperpyrexia. I agree 
with Corrigan’ that a genetic predis- 
position (subclinical myopathy) may 
be required for this toxin to produce 
the full-blown syndrome. 
Whittington et al? showed 5 years 
ago that if these patients were diag- 
nosed early and the shock state re- 
versed rapidly, all the other features 
of this syndrome were reversible. I 
have therefore concluded that all the 
other features of this syndrome are 
secondary to the shock and/or altered 
metabolic state of the patient (hyper- 
pyrexia). Certainly, the “hemor- 
rhagic” part of this disease is a minor 
secondary feature. As Corrigan sug- 
gests, this feature is most likely the 
result of some form of consumptive 
coagulopathy secondary to shock- 
and/or toxin-induced damage of the 
endothelium. Hemorrhage plays no 
significant role in this syndrome. 
Even the encephalopathy may be a 
secondary feature of this syndrome 
caused by decreased cerebral perfu- 
sion or by endogenous toxins pro- 
duced by the altered metabolic state. 
It is possible, however, that the toxin 
causing the syndrome may directly 
affect the brain and cause the enceph- 
alopathic features of this syndrome. 
The name given toa syndrome is of 
great consequence. It may implicitly 
convey notions about the pathogen- 
esis or pathophysiologic characteris- 
tics of the syndrome. Asaresult of my 
experience with this syndrome, | 
wrote more than 5 years ago that “the 
term ‘hemorrhagic shock and en- 
cephalopathy syndrome’ is mislead- 
ing, because it may suggest that the 
shock is secondary to hemorrhage, 
which is conjecture. We propose that 
this entity simply be called ‘shock 
and encephalopathy syndrome,’ 
which describes the two main fea- 
tures and does not have implications 
for pathogenesis.”* I would not, at 
this time, disagree with Corrigan’s 
proposal that the syndrome be re- 
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named as the “hyperpyrexia, shock, 
and encephalopathy syndrome”? 
since hyperpyrexia is probably an im- 
portant primary feature of this syn- 
drome. I do, however, believe that 
our article should have been ac- 
knowledged in his editorial. 

COL Jonn D. Roscetu, MC 

Tripler Army Medical Center 

Tripler AMC, HI 96859-5000 
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Fetal Alcohol Syndrome: 
Misplaced Emphasis 


Sir. —Little et al’ seem to believe that 
“better communication” between the 
obstetric and pediatric staffs would 
somehow result in better diagnosis 
and treatment of infants with fetal al- 
cohol syndrome (FAS). They do not 
seem to consider the dilemma of the 
pediatric clinician in this situation. 
The clinician is strictly bound first to 
do no harm. There has to be substan- 
tial benefit to justify telling the 
mother, “You damaged your child.” 
As far as I can determine, since di- 
agnosis is imprecise and judgmental, 
the relation between the phenotype 
and the behavior is highly variable, 
and specific treatment is nonexistent, 
there is little value in making the di- 
agnosis of FAS. 

What is imperative is the sophisti- 
cation of obstetric services in sup- 
porting women during their preg- 
nancies in a way that minimizes 
consumption of alcohol and other 
toxic substances and improves nutri- 
tion. It is also imperative that pedi- 
atricians develop widely available so- 
phisticated services to support these 
mothers (and fathers) in caring for 
their children, whatever the degree 
and cause of their handicaps. 

The clinical payoff comes in being 
sufficiently familiar with one’s patients 
to be able to monitor various dysfunc- 
tional situations, including alcohol 
consumption. Only in the context of 
providing sufficient support for the 
family does this diagnosis have a de- 
cent chance of being beneficial. 


Let us keep our eyes on the prize. 
Kar. W. Hess, MD, FAAP 
3286 Maynard Rd 
Cleveland, OH 44122 
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In Reply.—We thank Dr Hess for com- 
menting on our article. However, we 
believe that making the diagnosis of 
FAS is important because these are not 
simply growth-retarded infants. They 
are at high risk of having developmen- 
tal abnormalities, some of which may 
be ameliorated by appropriate early in- 
tervention and occupational therapy. 
Accurate diagnosis of the syndrome 
may make a difference because the ear- 
lier the diagnosis is made, the sooner 
intervention and therapy may be im- 
plemented. We agree that caring for 
the mother during and after pregnancy 
is important. However, FAS may al- 
ready be induced by the time a woman 
whodrinks heavily realizes she is preg- 
nant because organogenesis is fre- 
quently completed when the gravid 
state is recognized. 

Hence, in the prevention of FAS, 
life-style practices of women of child- 
bearing age are the major issue, not ob- 
stetrical services rendered. We also 
agree that providing “widely available 
sophisticated services to support” par- 
ents is appropriate, but it is obvious that 
one must target certain services to spe- 
cific needs. For example, early interven- 
tion needs of the mild to moderately 
mentally retarded child with FAS differ 
widely from those of a child with a con- 
genital limb amputation. 

Children with FAS should certainly 
be targeted for early intervention, and 
the earlier the diagnosis is made the 
greater the potential benefit. 

Bert Lrrtte, PHD 

Larry C. Grstrap Ill, MD 

Department of Obstetrics 
and Gynecology 

Laura M. Snert, MPH 

Department of Family Practice 
and Community Medicine 

CHARLES R. Rosenre_p, MD 

Department of Pediatrics 

The University of Texas 
Southwestern Medical 
Center at Dallas 

5323 Harry Hines Blvd 

Dallas, TX 75235-9032 
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Herpes Zoster Oticus 


Sir.—Herpes zoster oticus (HZO) is 
characterized by varicella zoster virus 
(VZV) infection of the ear in associ- 
ation with facial nerve palsy. It may 
result in permanent facial paralysis 
and denervation more frequently 
than does idiopathic Bell’s palsy.’ We 
describe three patients diagnosed 
with HZO associated with seventh 
cranial nerve palsy. 

Patient Reports. —Panient 1.—A 10-year- 
old boy reported left ear pain for 4 days 
and progressive left facial weakness for 3 
days before hospitalization. Otitis media 
had been diagnosed, and antimicrobial 
treatment had been initiated 7 days ear- 
lier. He had had chickenpox atage 4 years. 
Results of physical examination on admis- 
sion revealed an afebrile child with infra- 
nuclear left facial paralysis. The left tym- 
panic membrane was erythematous; 
vesicles were seen on the annulus of tym- 
panic membrane and on the external au- 
ditory canal of the left ear. Intravenous 
acyclovir (30 mg/kg of body weight per 
day) was administered in three divided 
doses for 7 days. Vesicle cultures yielded 
VZV. The facial weakness partially re- 
solved, and vesicles healed during the 7 
days of therapy. Complete recovery en- 
sued. 

Parent 2.—An 18-year-old woman 
complained of pain on the left side of her 
neck for 8 days and weakness on the left 
side of her face for 7 days. The left side of 
her neck over the angle of the mandible, 
the left ear, and the surrounding area an- 
teriorly were tender. The left pinna and 
external auditory canal were edematous 
with multiple vesicular lesions. She had a 
left infranuclear facial nerve weakness. 
She had had chickenpox at age 5 years. 
Cultures of the ear lesions yielded neither 
bacteria nor viruses. She received analge- 
sic therapy, eye care, and acyclovir (22.5 
mg/kg of body weight per day), which 
was administered intravenously for 4 
days, followed by oral acyclovir (200 mg) 
four times a day for 6 days. Complete re- 
covery ensued. 

Parent 3.—A 9-year-old boy who 
had undergone cardiac transplantation 
10 months earlier and who was receiving 
immunosuppressive therapy presented 
with a 2-day history of otalgia. On the day 
before admission, he developed a painful 
vesicular rash on his right ear. He had had 
chickenpox at age 5 years. On admission, 
he was afebrile and had infranuclear right 
facial palsy and vesicular lesions scattered 
over his right ear. Treatment with intra- 
venous acyclovir (30 mg/kg of body 
weight per day) was initiated. Direct flu- 
orescence antibody stain for VZV (Ortho 
Diagnostic Systems Inc, Raritan, NJ) and 
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a culture for VZV done before adminis- 
tration of acyclovir were both positive. He 
rapidly improved, with vesicular crusting 
and resolution of his facial palsy. After 3 
days, therapy was changed to oral acy- 
clovir (200 mg) four times a day for 7 days. 
At 6 months, the seventh nerve palsy had 
completely resolved. 

Comment.—Facial palsy due to 
VZV infection is uncommon in chil- 
dren. May et al* reported 170 cases of 
facial palsy in subjects up to age 18 
years, of which only four cases (2.4%) 
were associated with HZO.? In 1907, 
Ramsay-Hunt® described a syn- 
drome of herpesvirus infection in- 
volving the ear. Four types of HZO 
have been indentified: HZO without 
neurologic involvement; HZO with 
facial palsy; HZO with facial palsy 
and auditory symptoms; and HZO 
with facial palsy and both auditory 
and vestibular symptoms. 

The clinical diagnosis of HZO rests 
onthe combined presence of earache, 
cutaneous vesicles, and inflamma- 
tion of the pinna, usually with ipsi- 
lateral facial weakness. Devriese and 
Moeskev,’* in a review of 102 patients 
with HZO, concluded that (1) in most 
cases, vesicles and weakness appear 
at the same time (in 25%, eruptions 
appear earlier); (2) the external ear 
has vesicles in 90% of patients; (3) 
maximal weakness usually occurs 
within a week; (4) complete paralysis 
is twice as common as incomplete pa- 
ralysis; (5) recovery is better when ap- 
pearance of vesicles precedes com- 
plete loss of function; and (6) 10% of 
patients with complete paralysis, and 
66% with incomplete paralysis, re- 
cover totally. Clinical diagnosis can 
be confirmed by either viral culture or 
fluorescence antibody studies using 
VZV identification reagent (Fluores- 
ceinisothiocyanate-conjugated mon- 
oclonal anti-VZV; Ortho Diagnostic 
Systems Inc) on lesion specimens. Se- 
rologic studies are unlikely to be help- 
ful in confirming the diagnosis. 
When performed, histologic exami- 
nation of the facial nerve reveals scat- 
tered, diffuse, lymphocytic and 
plasma cell infiltrates and lympho- 
cytic, rilymphatic, perivascular 
cuffing.”® This is in contrast to the 
typical edematous neuropathy with 
an acellular infiltrate seen in idio- 
pathic Bell’s palsy.” The pathologic 
changes in facial nerve fibers in HZO 
are probably secondary to the in- 
volvement of Schwann cells by VZV. 


The observed weakness may result 
from the inflammatory edema, which 
results in compression and ischemia 
of the facial nerve in its course 
through the narrow canal in the pe- 
trous bone." 

There are no standard recommen- 
dations for the management of HZO. 
Appropriate supportive therapy, in- 
cluding administration of analgesia 
and eye care, are indicated for all pa- 
tients. Corticosteroids have been 
shown by some investigators to de- 
crease pain during the acute phase, 
shorten the duration of facial weak- 
ness, and possibly decrease posther- 
petic pain, although the latter claim is 
controversial.” Surgical intervention 
may be indicated in patients with nor- 
mal prognostic and stimulation tests 
of the facial nerve, but with incom- 
plete recovery." Acyclovir has been 
successfully employed, both orally 
and parenterally, for the treatment of 
VZV infections in both normal and 
immunocompromised hosts. ™™* 
While prospective studies are lacking 
with respect to the specific effective- 
ness of acyclovir in treating HZO, our 
data and those of others’’” support 
consideration of its use. Collabora- 
tive investigations are necessary be- 
fore definitive therapeutic recom- 
mendations can be made. 

Moseen H. Ratuore, MD 
Arlan D. FriepMan, MD, MPH 
St Louis University 

School of Medicine 
Cardinal Glennon 

Children’s Hospital 
Division of Infectious Diseases 
1465 S Grand Blvd 
St Louis, MO 63104 


Lesue L. Barton, MD 
University of Arizona 
Health Sciences Center 
1501 N Campbell Ave 
Tucson, AZ 84724 


Lisa M. Dunxie, MD 
Bristol-Myers-Squibb 
Antiviral Research Division 
5 Research Pkwy 
Wallingford, CT 06492 


The authors would like to thank Diana 
Duke for her help in the preparation of this 
manuscript. 
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Laparoscopic 
Cholecystectomy Under 
Continuous Epidural 
Anesthesia in Patients 
With Cystic Fibrosis 
Sir.—Patients with cystic fibrosis of- 
ten develop cholelithiasis. Subse- 
quently, many will suffer from symp- 


toms of their gallstones and develop 
cholecystitis. Because of the high 
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risks associated with induction of an- 
esthesia in patients whose pulmo- 
nary status is compromised, surgery 
is sometimes delayed or avoided. 
With the advent of laparoscopic 
cholecystectomy and anesthetic tech- 
niques such as epidural blockade, an- 
other option is available that may be 
safe for many of these patients. I de- 
scribe a patient whose surgical and 
anesthetic care was unique. 

Patient Report.—An 18-year-old man 
with cystic fibrosis, severe recurrent 
pneumonia caused by Pseudomonas aerug- 
inosa, and bronchiectasis was admitted to 
the Baptist Hospital of Miami (Fla) with 
worsening midepigastric pain, bilious 
vomiting, belching, and inability to eat. 
He had a2- to 3-year history of biliary colic 
after eating certain foods. An ultrasound 
examination revealed multiple small gall- 
stones in a contracted gallbladder; the 
gallbladder was not visualized after 4 
hours of radionuclide scanning. His tem- 
perature was 102°F. He was emaciated 
and nonicteric. There were bilateral rales 
and rhonchi in all lung fields. Results of 
abdominal examination were unremark- 
able. 

The white blood cell count was 
26.7 x 10°/L, with 0.75 segmented neutro- 
phils and 0.11 banded neutrophils. This 
was higher than his usual level of 
19x 10°/L to 20x 10°/L. Serum amylase 
and bilirubin levels were normal. The glu- 
tamic oxaloacetic acid transaminase level 
was 93 U/L (normal range, 7 to 40 U/L), 
and the alkaline phosphatase level was 
257 U/L (normal range, 22 to 125 U/L). A 
chest roentgenogram showed extensive 
bilateral changes consistent with cystic fi- 
brosis. A pulmonary function test re- 
vealed severe obstructive ventilatory dis- 
ease. His vital capacity was 1.98 L (51% of 
the predictive value). Forced expiratory 
volume in 1 second was 0.76 L (22% of the 
predictive value), and forced vital capac- 
ity was 1.81 L (48% of the predictive 
value). 

Ceftazidime and tobramycin sulfate 
therapy was begun. Respiratory treat- 
ments were strictly enforced, including 
chest physiotherapy. He also received an- 
hydrous theophylline, ipratropium bro- 
mide, and prednisone. Total parental nu- 
trition (with intralipids) was started. 

Six days after admission, a laparoscopic 
cholecystectomy under continuous epi- 
dural anesthesia was performed without 
complication. The umbilicus was infil- 
trated with 1% lidocaine hydrochloride 
(Xylocaine) prior to insufflating the abdo- 
men with 2 L of carbon dioxide. A 10-mm 
trocar was placed in the umbilicus to ac- 
commodate the laparoscope, and, visual- 
izing the peritoneal surface of the abdom- 
inal cavity, trocars were placed in the 
anterior axillary line (5 mm), midclavic- 


ular line (5 mm), and midepigastrium 
(10 mm) just beneath the costal margin. 

The gallbladder was grasped through the 
5-mm ports. Dissection, clip application, 
and electrocauterization were performed 
through the 10-mm epigastric port. A 
stone was lodged in the cystic duct, and 
removal caused a prompt backflow of bile. 
The common duct was small and normal. 
The gallbladder was dissected free from 
the liver bed, and the neck delivered 
through the umbilical port after placing 
the laparoscope in the midepigastrium. 
The gallbladder was decompressed with 
a small suction instrument and removed 
intact from the abdomen. The operation 
lasted 55 minutes. Cholecystitis and 
cholelithiasis were observed in the re- 
moved gallbladder by pathologic descrip- 
tion. The patient was transferred to the 
intensive care unit overnight and was am- 
bulatory in the unit most of the evening. 
The next morning, he was transferred to 
a room outside of the intensive care unit, 
and he was discharged from the hospital 
5 days after surgery without complication 
or exacerbation of his pneumonia. 

Comment.—As patients with cystic 
fibrosis live longer, their risk of de- 
veloping cholelithiasis increases. Al- 
tered bile metabolism, malabsorption 
of bile acids, abundant mucopro- 
teins, increased bile viscosity, and ab- 
normalities of gallbladder emptying 
may promote biliary stasis and stone 
formation.’ The diagnosis of symp- 
tomatic gallstones can be obscured 
because of the many other causes of 
abdominal pain in cystic fibrosis. 
Chronic antibiotic therapy for recur- 
ring pneumonia may mask the in- 
flammation of cholecystitis. 

The standard treatment for symp- 
tomatic cholelithiasis has been re- 
moval of the diseased gallbladder 
under general anesthesia with a 
subcostal incision. This is associated 
with the possibility of postoperative 
chest splinting and worsening pul- 
monary status. Cholecystectomy us- 
ing a laparoscope causes lower mor- 
bidity and shorter hospital stays.” 
This procedure has been shown to be 
safe and effective in treating biliary 
diseases.” In addition, use of contin- 
uous epidural anesthesia supple- 
menting general endotracheal anes- 
thesia has been reported for relief of 
postoperative pain in patients with 
cystic fibrosis. 

The procedure is usually per- 
formed under general endotracheal 
anesthesia. I have performed open 
cholecystectomies under continuous 
epidural anesthesia in elderly pa- 
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tients and in those patients refusing 
endotracheal intubation. In a moti- 
vated individual, it has not been dif- 
ficult. Careful preoperative pulmo- 
nary function testing was performed 
almost routinely. The patients un- 
dergo surgery in a 30° to 40° sitting 
position, which is ideal for laparos- 
copy. This allows the liver to descend 
and expose the gallbladder. A 7- or 
10-mm laparoscope is placed in the 
umbilicus. Below the costal margin, 
two 5-mm trocar punctures are made 
for grasping and manipulating the 
gallbladder, and a 10-mm trochar is 
used in the midepigastrium to dissect 
outand remove the gallbladder. Elec- 
trocautery was used in this instance 
for dissecting the gallbladder from 
the liver bed, but a laser could also be 
used. Cholangiograms can be ob- 
tained if necessary. Complications 
are minimal. 

Laparoscopic cholecystectomy is a 
safe and effective treatment for pa- 
tients with symptomatic gallstones. 
Patients with cystic fibrosis are at 
high risk of developing biliary colic 
and cholecystitis. Additional studies 
will be necessary to determine the 
risks and complications of perform- 
ing this relatively new procedure on 
this select group of patients. The 
_ safety of continuous epidural anes- 
thesia without endotracheal intuba- 
tion cannot be determined by a single 
successful patient report, but it may 
be considered in patients with severe 
pulmonary disease. 

Davip S. EpetmMan, MD 
Department of Surgery 
Baptist Hospital of Miami 
8720 N Kendall Dr, #204 
Miami, FL 33176 
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War Souvenir Poisoning 


Sir.—We recently had an alarming 
case of accidental atropine sulfate 
poisoning in a 4-year-old boy who 
was brought to the emergency de- 
partment after injecting himself with 
2 mg of atropine from a vacuum- 
loaded syringe. Why was such an ar- 
ticle within reach of a young child? 
The boy’s uncle had recently re- 
turned home from military service. 
He was stationed in Saudi Arabia and 
issued the syringe to use as an anti- 
dote in chemical warfare, ie, in case 
he suffered symptoms of cholinergic 
poisoning. 

The child was observed for 24 
hours after receiving two consecutive 
doses of activated charcoal.' He suf- 
fered only minor symptoms of tachy- 
cardia, mydriasis, and drying of the 
mucous membranes, and was re- 
leased the following day. We were re- 
lieved that he had no complications, 
since, according to reports, people 
have died of anticholinergic poison- 
ing.* In this case, the circumstances 
of the accident were more alarming 
than the symptoms. If troops con- 
tinue to bring home these “souve- 
nirs” to the United States, we will 
have to warn the families of military 
personnel about this sort of accident. 
Since the syringes are vacuum- 
loaded, a child can simply touch the 
needle tip of the device to be injected. 
Poisoning is likely with any curious 
child who has access to the syringe. 
We suspect this will not be the only 
case of atropine poisoning, and we 
urge other pediatricians to be aware 
of the possibility. 

EizaBeTH SecorD, MD 

SHari CLaupe, MD 

CuHaries Newton, MD 

Staten Island University 

Hospital and Department 
of Pediatrics 

Children’s Medical Center 
of Brooklyn 

450 Clarkson Ave 

Brooklyn, NY 11203 
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Word Choice 


Sir.—Wow! Eureka! It’s magic! At 
least that is what Dr Hong says in his 
article in the September 1990 issue of 
AJDC." He states: “. . . The phenom- 
enological approaches have now 
been largely [do they have sizes?] 
abandoned. . .” and”. . . soon to be 
available through the magic of. . . ” 

Wow! What a change! Or were the 

alchemists correct in their hope that 
magic would create gold? 

What a retrogression, really. 
Gary M. Goruicx, MD, MPH 
Medical Arts Pediatric 

Medical Group 
6221 Wilshire Blvd 
Los Angeles, CA 90048 
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In Reply. —Dr Gorlick apparently read 
my article with care and disagreed 
with my choice of words. Respond- 
ing to his confusion, I could have 
sought refuge in my ethnicity. After 
all, when one is my age (sixtysome- 
thing) and harbors more than one 
language in his shrinking cerebral 
cortex, he ought to be entitled to a bit 
of poetic license. However, that 
would be a geriatric cop-out, so I con- 
sulted my dictionary. 

Largely, used as an adverb, means 
“for the most part; mainly.” 1715 
Therefore, we can “largely” abandon 
a procedure without incurring the 
wrath of Strunk or White or any other 
protectors of the English language. 

Magic, in addition to the common 
meanings (which include practices of 
alchemists), is defined as a “myste- 
rious quality of enchantment.” 7) 
If Dr Gorlick has seen appreciation in 
the eyes of patients and their families 
after bringing comfort to their lives, 
he knows magic. If he has not, he is 
welcome to come and visit us. Gold 
from base metals he will not get, but 
magic he will surely experience. 

RicHarp Honc, MD 
Department of Pediatrics 
600 Highland Ave 
Madison, WI 53792 
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Saving Money With Home Care 


H ome care for children dependent 

on ventilators or other equip- 
mentis increasingly common. Untilre- 
cently, such children remained in 
acute-care hospitals, using vast 
amounts of resources, even when they 
required less-than-acute care. Less 
than a decade ago, only a few demon- 
stration projects in this country rou- 
tinely attempted to return ventilator- 
dependent children to their homes and 
back into the community.’ Today, an 
expanding home-care industry assists 
many established centers, pediatri- 
cians, and specialists in this transfer. 
The trend toward home care has been 
stimulated by rising societal expecta- 
tions, awareness of the needs of the 
disabled, the increasing number of 
children rescued from formerly lethal 
conditions but sustaining disability in 
the process, and the high cost of inpa- 
tient care in acute-care facilities. 


See also p 729. 


Clearly, the foremost pressure is fi- 
nancial. Third-party payers, both pub- 
lic and private, do not believe they can 
sustain the high costs of maintaining 
such children in acute-care hospitals. 
The drain on hospital resources, once 
a few such children outlive their insur- 
ance coverage, can be devastating. 
There are two common institutional 
responses. Institutions faced with un- 
sustainable expenses can devote ef- 
forts to shifting the cost to somebody 
else or to devising a cheaper way to 
provide quality care. Too many admin- 
istrators are faithful followers of the 
first doctrinal response —“let the other 
guy pay.” Meanwhile, others labor to 
achieve high-quality care in the home. 

In this issue of AJDC, Fields et al? 
attempt to establish the level of cost- 
savings available to government 
agencies that endorse and fund home 
care for children disabled by respira- 
tory conditions. Their findings make 
a fascinating and compelling argu- 
ment. Forget the total costs to society, 
or the many advantages to the chil- 
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dren themselves. Maryland’s Medic- 
aid system saved itself almost $80 000 
per year per child by fully funding 
home care for these children. These 
savings were computed by compar- 
ing actual cost with estimates of the 
cost of care in a skilled-nursing facil- 
ity. In states where the only option to 
home care is institutionalization in an 
acute-care hospital, potential savings 
are substantially higher. 

The other striking finding of this re- 
port is the central role of the home 
nursing expenditure (68% of the total 
home care cost). Around-the-clock 
home nursing care for one of the pa- 
tients described in the report cost 
Maryland $135 000. While this still re- 
flects a modest savings compared with 
institutionalization, the long-term suc- 
cess of the home care concept clearly 
depends on the rational and conserva- 
tive use of this scarce resource. 

Our program at The Children’s 
Hospital of Alabama mandates a 
transitional period of 2 to 4 weeks in 
which home nurses are provided for 
as many hours per day as the pa- 
tient’s life depends on skilled care. 
While around-the-clock home nurs- 
ing care during this period is com- 
mon, some patients may receive con- 
siderably fewer hours of skilled care. 
After a successful transition to the 
home, the home nursing hours are re- 
duced steadily to a level appropriate 
to each situation. This “appropriate 
level” depends largely on the avail- 
ability and ability of family members 
to provide nursing care. Respite 
nursing care is also provided using 
the same concept. That is, sufficient 
skilled nursing care must be provided 
to enable the family to manage the re- 
mainder of the patient's care over the 
long term. Alternative approaches to 
the problem of providing skilled 
nursing care deserve further study. 
The use of nurse-extenders and direct 
payments to families for the skilled 
nursing care they provide may enable 
third-party payers to reduce expen- 
ditures for home nursing care, if this 
can be accomplished without sacrific- 


ing safety or quality of care. 

A recent article by Quint et al? re- 
minds us that the long-term impact of 
home care is still a subject of study and 
debate. Moving children from the hos- 
pital to the home for 5 to 10 years while 
we deplete the financial and emotional 
resources of their families will not ben- 
efit society or third-party payers. Es- 
tablishing rational criteria for the use of 
home nursing care should be an im- 
portant subject of future reports in this 
field because third-party payers will 
surely scrutinize this expense closely. 
Nevertheless, the work of Fields et al 
should help convince Medicaid agen- 
cies in other states to adopt waiver pro- 
grams such as Maryland's, 

I do not suggest that the cost-benefit 
equation is firmly resolved by these re- 
cent reports. Further studies of medical 
outcome, family impact, and psychoso- 
cial development are clearly needed. Be- 
cause most centers are managing only a 
handful of patients, who havea wide va- 
riety of diseases and support require- 
ments, it is difficult to formulate or 
evaluate generalizable hypotheses. Me- 
ticulous attention to the pathophysio- 
logiccharacteristics of each case has been 
crucial to our efforts. As more centers re- 
port their results with various medical 
devices and with patients with varying 
diseases and medical irements, a 
clearer view of the role of home care will 
emerge. Controlled trials are likely to be 
rare, and skeptical review will be as es- 
sential as ever. 

Rosert A. SCHOUMACHER, MD 
Department of Pediatrics 
University of Alabama 

at Birmingham 
Birmingham, AL 35294 
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Only Caldesene fights 
diaper rash with the antimicrobial action 
of calcium undecylenate 


Studies show that the active ingredient in Caldesene’ Medicated Powder helps inhibit the growth 
of microbes associated with diaper rash, including Staph.'* And soothing Caldesene’ 

“dry lubricant” powder forms an effective barrier against moisture, to seal 
out wetness and help promote healing. Recommend Caldesene with every 
diaper change to help keep the causes of diaper rash under control. 
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Antimicrobial action is the Caldesene’ difference 


Caldesene Ointment with 
zinc oxide also available. 
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Buddy, Can You Paradigm? 





George W. Brown, MD 


George is our beloved, self-declared 
curmudgeon. He is a workhorse for 
AJDC, holding the record for most 
manuscripts refereed and for the 
shortest turnaround time of all of our 
reviewers. George provides in-depth 
comments designed to assist authors, 
whether the decision is to accept or 
reject the manuscript. Reading his 
comments is an education for all of us, 
not the least of whom are the authors. 
I have received a number of gracious 
comments concerning his reviews, 
and not all from authors whose work 
was accepted. 

George also accompanies his re- 
views of manuscripts with comments 
for the editor—these are terse, always 
humorous, and intended to lighten 
what he believes is the “burden” of ed- 
itorship. He comments on my local ge- 
ography, flora and fauna, the travails 
of difficult judgments, and sundry 
other unrelated items. Occasionally, 
he sends me a cartoon, suitably mod- 
ified for the editor's lot. In each in- 
stance, these “bon mots” bring a smile 
to me and to those in our editorial 
group who have the pleasure of read- 
ing both his trenchant, on-the-mark 
reviews and the added fillip. He is not 
above punning, as the title of this 
month’s contribution clearly illus- 
trates. 

George has also contributed schol- 
arly articles to AJDC and other jour- 
nals on the statistical aspects of re- 
search and publication. George also is 
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very persnickety about correct lan- 
guage usage and mathematical ex- 
pression. He points out small errors 
that occasionally creep into AJDC af- 
ter escaping the eyes of the editors and 
others. He has even had the audacity 
to write a letter to the editor of the 
journal on which he serves as a board 
member! I guess he does qualify as a 
curmudgeon, even if it is his own des- 
ignation, but to all of us at AJDC, he 
is a lovable one at that! We are most 
grateful for his hard work, good sense, 
and sense of humor. Long live cur- 
mudgeons like George.—V.A.F. 


K uhn' wrote thata paradigm is the 

constellation of beliefs, values, 
standards, and techniques shared by 
the members of a scientific commu- 
nity. The set of beliefs about classi- 
fication of disability, impairment, or 
disease might be called a taxonomic 
or nosologic paradigm. 

“Classification is a basic process 
man uses for ordering the universe, 
for simplifying a large amount of in- 
formation through the placement of 
objects or events into definable sub- 
sets.”* Blashfield® wrote: “Classifica- 
tion is a fundamental process in all 
sciences. A classification system con- 
tains the concepts which are the 
building blocks for a theory within 
that science.” 

On the other hand, in his presiden- 
tial address to the Society for Behav- 
ioral Pediatrics, Levine* announced, 
“We are not invested in any disciplin- 
ary diagnostic system or catalog of di- 
agnoses. We are ... intellectually 
eclectic and liberated from a priori ap- 
proaches. ... We need not adhere 
over time to any fixed set of diagnos- 
ticinstruments, systems of nosology, 
or therapeutic algorithms.” 

The dismissal of formal classifica- 
tion closely followed publication of a 
report by Barkley? reviewing DSM- 
III-R criteria for identifying attention 
deficit hyperactivity disorder and 
contrasting DSM-III-R criteria to cri- 
teria in the draft version of 
ICD=10=CM for identifying hyper- 


kinetic disorders. Barkley et alf also 
reported clinical studies showing that 
attention deficit disorder with hyper- 
activity is separable from attention 
deficit disorder without hyperactiv- 
ity and that such diagnostic precision 
must, whenever possible, be in- 
cluded in child development classi- 
fication systems. 

Millon and Klerman’ edited a 
monograph in which some authori- 
ties defend DSM-III-R criteria while 
several others denounce it. The vol- 
ume also discusses revisions that 
may appear in DSM-IV. The mono- 
graph explores the contempt ex- 
pressed in some quarters toward 
“medical” classification schemes. For 
example, Eysenck? describes DSM-III 
as “scientifically disastrous,” “anti- 
scientific and irrational,” and 
“empty, atheoretical, and antiexper- 
imental.” According to Eysenck, it is 
the product of “the power structure 
of contemporary feudal baronetcies.” 

A valuable contribution of valid 
classification systems to psychiatry, 
psychology, or developmental pedi- 
atrics would be improved prediction 
of outcomes of people assigned to 
particular diagnostic categories. 
Dawes et al’ documented that clinical 
judgments in the diagnosis and pre- 
diction of behavior are consistently 
inferior to actuarial (statistical) judg- 
ments about behavior. These authors 
warned that “Dismissing the scien- 
tific evidence or lamenting the lack of 
available methods will prove much 
less productive than taking on the 
needed work.” 

The “needed work” is the develop- 
ment of a valid classification system 
along with a set of procedures to pro- 
duce reliable and valid decisions 
about behavioral disturbances. 

Faust and Ziskin’® present a dev- 
astating account of the poor reliability 
and validity of behavioral classifica- 
tion systems in legal and forensic en- 
vironments. They show that classifi- 
cation of antisocial behavior is 
primitive and that “expert” predic- 
tion of violent criminal behavior is 
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about as valid as reading tea leaves or 
Tarot cards. 

Developmental pediatrics is not 
the private preserve of pediatricians. 
Child development professionals 
pride themselves on their interdisci- 
plinary methods; assessments and 
decisions are made by “teams” of ex- 
pert participants. It gives us pause to 
recognize that there does not seem to 
be anything approaching a consen- 
sus in regard to classification of the 
disorders, the methods of assess- 
ment and diagnosis, the role of “the- 
ory” in nosology, generally accepted 
interventions, or prediction of out- 
comes for children with developmen- 
tal problems. 

Consensus fails both within and 
across disciplines—consider the 
needs of educators, language thera- 
pists, juvenile justice workers, the 
courts, and probation officers. Devel- 
opmental pediatricians, neurolo- 
gists, psychiatrists, and psycholo- 
gists should be able to work together. 
Do they understand each other? Do 
they use a common language? Do 
they share paradigms? What about 


x 
Aa 
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the needs of the geneticist, sociolo- 
gist, anthropologist, and epidemiol- 
ogist in this ensemble? 

Must we abandon hope for shared 
theories, models, standards? Where 
do we begin? Is DSM-III a reasonable 
starting place for building a consen- 
sus about classification and diagno- 
sis? Must we throw it out, and begin 
with a new paradigm? Is the “medical 
model” obsolete? Should we adopt a 
doctrine that the “science” of child 
development can thrive without clas- 
sification systems? When are we go- 
ing to agree to “do the needed work”? 
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Home Care Cost-effectiveness for Respiratory 
Technology—Dependent Children 


Alan |. Fields, MD; Alan Rosenblatt, MBA; Murray M. Pollack, MD; Joanne Kaufman, RN, MS 


è We evaluated home care costs and the cost-effectiveness 
of home care vs alternative institutional care for respiratory 
technology—dependent children in a Medicaid Model 
Waiver Program. “Cost-savings” was measured as the dif- 
ference between the established Medicaid reimbursable 
charges to enact an individualized care plan at a long-term 
care institution and the actual Medicaid reimbursements for 
home care. Ten patients —six dependent on mechanical ven- 
tilation and four with a tracheostomy who were receiving 
oxygen—were included in the analysis. The mean (+SD) an- 
aad home care costs were $109836+$20781 for 
ventilator-dependent children and $63650+12350 for 
oxygen-dependent patients with a tracheostomy, represent- 
ing annual savings of approximately $79 000 per patient and 
$83 000 per patient, respectively. The largest portion of 
home care reimbursements was for nursing care, accounting 
for 69.0% and 59.0% of the two patient groups. The full 
program (50 patients) has the potential for a savings of 
$4 million per year. 
(AJDC. 1991;145:729-733) 


H= care for technology-dependent children is more 

cost-effective than institutional care. Home care 
may save up to $300 000 per year with mean costs of only 
50% of institutional costs." However, third-party payers 
frequently will not reimburse fully for the complete range 





See also p 725. 





of services required for home care, shifting the financial 
burden toward the family. Because many families are un- 
able to dedicate the financial and personnel resources nec- 
essary for home care, technology-dependent children of- 
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ten remain in short- and long-term care hospitals. In 1981, 
Congress enacted a law allowing transfer of public funding 
from hospital care to home care through the creation of a 
state Medicaid Home and Community-Based Waiver Pro- 
gram.° Normally, by statute, the income and resources of 
parents living in the same household as their child are 
“deemed” available to the child. The crucial aspect of the 
Model Waiver Program is the waiving of “deeming of pa- 
rental income,” so that the child’s income is the only con- 
sideration for financial eligibility. This resulted in the ex- 
pansion of the Medicaid eligibility criteria to include 
middle- and upper-income families whose private insur- 
ance benefits either reached their maximum or would not 
reimburse for home care. Unfortunately, few physicians 
are aware of this program, few states have utilized it to its 
full extent, and there has been limited analysis of the pro- 
gram’s cost-effectiveness.” 

In 1985, the state of Maryland enacted a Medicaid Home 
and Community-Based Services Waiver Program for 
technology-dependent children, including those who are 
disabled by respiratory conditions and who require long- 
term mechanical ventilation or a tracheostomy and oxy- 
gen. Our purpose was to determine home care costs and 
the cost-effectiveness of home care vs alternative institu- 
tional care for respiratory technology—dependent children 
in this Medicaid Model Waiver Program. 


PATIENTS AND METHODS 

Data were collected by the Coordinating Center for Home and 
Community Care (CCHCC) in Maryland, a not-for-profit con- 
sortium of public and private institutions, agencies, and orga- 
nizations that provided case management for children with res- 
piratory disabilities at home or alternative living facilities. The 
CCHCC was a subcontractor to the Medicaid Model Waiver Pro- 
gram and was responsible for case management, monitoring the 
plan of care, and determining the cost-effectiveness of the pro- 
gram for each recipient. The CCHCC was initially funded in 1983 
by a3-year Special Program of Regional and National Significance 
(SPRANS) grant by the Bureau of Maternal and Child Health. The 
CCHCC is staffed with administrators, nurse case coordinators, 
educational coordinators, human service workers, a financial an- 
alyst, and a medical director. 


All children in this analysis were Medi Model, Waiver Pro- 
gram recipients who were discharged from short- sige eke 
care hospitals from April 1985 through.June 1987. Alf patients 


required either mechanical ventilation ofa trach ox- 

ygen without mechanical ventilation ‘the for which re- 

mained constant for the first year aft hospital discharge, and 
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Osteogenesis imperfecta 
Traumatic quadriplegia 9y 


Congenital heart disease tracheomalacia 14 mo 
Central hypoventilation 4y 
Prune belly, hypoplastic lungs 3y 
Central hypoventilation 2y 


Mean + SD 


correction for actual, short-term rehospitalizations. 


*Adjusted alternative institutional care (AIC) costs (in thousands of dollars) are estimates for care at the alternative institution after 












210 143 67 
190 108 82 
194 80 114 
200 98 102 
153 113 40 
188.9 +19.5 109.8 + 20.8 79.1 +26.6 





tReimbursed home care costs (in thousands of dollars) are actual Medicaid reimbursements, including short-term hospital reimburse- 


ments. 


Savings (in thousands of dollars) is adjusted AIC minus reimbursed home care. 


§Means are based on raw data. 


all of the first year’s Medicaid reimbursable charges for home care 
were paid in full by July 1988. 

To receive the Medicaid Model Waiver Program funding, 
Maryland State Regulations (COMAR 10.09.27—Home Care for 
Disabled Children Under a Model Waiver) required patients to 
be Maryland residents younger than 19 years of age and to meet 
medical, financial, and cost-effectiveness eligibility require- 
ments. Medical eligibility was determined by a state-sanctioned, 
peer-review organization based on the primary care physician’s 
assessment of medical conditions and care needs. Medical eli- 
gibility criteria specified in the regulations included disabilities 
requiring technological support. Financial eligibility required 
that parents apply for medical assistance for the child; only the 
child’s income was considered when eligibility was determined. 
If the patient was financially and medically eligible, the cost- 
effectiveness of home care was evaluated. Specific care needs, 
including the amount of skilled nursing care, were individualized 
by a separate process (see below). 

The cost-effectiveness eligibility was evaluated by comparing 
the projected costs of home care to the projected costs at an al- 
ternative care setting. The alternative care setting was defined as 
the least costly location capable of meeting the needs as pre- 
scribed in an individualized care plan (see below) and included 
pediatric long-term care facilities and short-term care hospitals. 
Pediatric long-term care hospitals in this region had in-house 
physicians 24 hours a day, while skilled nursing care facilities did 
not have such physician coverage. In this region, skilled nursing 
care facilities would not accept these children. For all patients in 
this analysis, the alternative care institutions were pediatric long- 
term care hospitals. 

Annual costs for each patient’s care at home or an alternative 
institutional setting were projected from an individualized care 
plan developed by a multidisciplinary team. This team consisted 
of specialty physicians, a primary care physician, parents, a 
group representing Maryland Medicaid (Children’s Medical Ser- 
vices), a CCHCC representative (nurse coordinator), nursing 
agencies, and vendors. This plan detailed all foreseeable care for 
the next year, regardless of the medical setting, including nursing 
care, short-term hospital care, case management, outpatient 
care, medications, and other items, including durable medical 
equipment (eg, ventilators and apnea monitors), disposable 
medical supplies, transportation needs, adaptive equipment, 
and other therapies, such as occupational, physical, and speech 
therapies. The primary care physicians estimated the number of 
short-term care hospital admissions and the projected lengths of 
stay. For ventilator-dependent children, durable medical equip- 
ment and disposable medical supplies were estimated to account 
for 40% and 33% of the “other” category, respectively. For 
oxygen-dependent patients with a tracheostomy, these percent- 
ages were 29% and 42%, respectively. This care plan considered 
the patient’s home environment and specific parental support 
needs. For example, the evaluation considered the number of 
caregivers in the home, the number and health of siblings, and 
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parental employment status (examples are available from the au- 
thors on request). 

In this analysis, we used standard Medicaid methods to de- 
termine projected cost-effectiveness. A financial analyst from 
CCHCC computed the difference between the established Med- 
icaid reimbursable charges (the Medicaid definition of “costs”) at 
the alternative institution minus the Medicaid reimbursable 
charges for the same care plan at home. The costs of the projected 
short-term care hospital admissions were added to both the home 
care and alternative institutional computed expenses, as per 
Medicaid requirements. If the estimated costs of alternative in- 
stitutional care exceeded the estimated costs of home care, the 
patient met the cost-effectiveness eligibility criteria. All calcula- 
tions were reviewed by Medicaid before the release of funds. 

Once home care was initiated, the multidisciplinary team eval- 
uated the home care plan every 90 days to ensure that medical 
needs had not changed and that the cost-effectiveness of home 
care continued. If additional medical expenditures were neces- 
sary between the team meetings, they were evaluated by the 
financial analyst to ensure the continuation of cost-effectiveness 
before the funds were approved. 

Savings by the program (“actual” cost-effectiveness) for the 
first year were calculated as estimated alternative institutional 
expenses minus home care reimbursements. Home care costs 
were calculated with use of actual Medicaid reimbursements and 
included the cost of case management. Home care nursing rates 
were reimbursed at $18/h. Alternative institutional costs were 
estimated with use of Medicaid reimbursement rates (96% of 
charges) for care at the alternative institution, including ancillary 
charges. Three of the 10 patients assessed were hospitalized in 
the least costly alternative institution at the time of discharge, and 
their Medicaid reimbursements were used to confirm the accu- 
racy of these projections. Because home care costs included re- 
imbursements for short-term hospital care, alternative institu- 
tional cost estimates were also adjusted for these expenses, 
assuming an equal number of days of short-term hospital care for 
the alternative care institution as for home care. In addition, be- 
cause nursing costs for home care depend on the number of days 
of home care, the projected nursing costs were adjusted for the 
actual number of short-term care rehospitalizations. Data are re- 
ported as mean+SD. 


RESULTS 

Ten patients—six dependent on mechanical ventilation 
(Table 1) and four with a tracheostomy and receiving ox- 
ygen (Table 2)—were included in our analysis. The mean 
cost of home care for ventilator-dependent children was 
$109 836+$20 781 per patient for the first year. The esti- 
mated cost of alternative institutional care was 
$188 909+$19 472 per patient, for an estimated annual sav- 
ings of $79 074+$26 558 per patient. The mean cost of 
home care for the four oxygen-dependent patients with a 
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Partial trisomy 1, mental retardation with 
cerebral palsy 


Congenital heart disease, tracheomalacia 
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Nursing Care 
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Oxygen-Dependent 
With a Tracheostomy 





Distribution of annual home care reimbursements for ventilator- 
dependent and oxygen-dependent children with a tracheostomy in 
the Medicaid Model Waiver Program. Short-term hospital care in- 
cludes all reimbursements for rehospitalizations for the first year 
after discharge; OPD includes physician visits and outpatient hos- 
pital charges; and includes other, durable medical equipment, dis- 
posable medical supplies, transportation, and occupational, phys- 
ical, and speech therapies. 


tracheostomy was $63 650+$12 350 per patient for the first 
year, while the estimated cost of alternative institutional 
care was $146 836+$23 992 per patient, resulting in an es- 
timated annual savings of $83 187 +$25 028 per patient. 
Components of home care costs for the first year appear 
in the Figure. For ventilator-dependent patients, nursing 
care accounted for 69.0% of total costs; short-term hospital 
care, 18.4%; case management, 3.5%; outpatient costs, 
0.3%; and pharmacy, 0.1%; the remaining expenses, in- 
cluding durable medical equipment, disposable medical 
supplies, occupational and physical therapies, and trans- 
portation, accounted for 8.7%. For oxygen-dependent 
children with a tracheostomy, nursing care accounted for 
59.0% of the total costs; short-term hospital care, 15.8%; 
case management, 7.8%; outpatient care, 2.4%; and phar- 
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macy, 0.8%; the remaining items averaged 14.2%. 

Nursing care accounted for more than half of the re- 
imbursements in both groups (Figure). Multidisciplinary 
team evaluations after the first 90 days at home decreased 
nursing care for three ventilator-dependent children (Ta- 
ble 3) and one oxygen-dependent child who had a tra- 
cheostomy (Table 4), as parents were able to provide more 
care. Projected nursing requirements did not increase for 
any child. 

The mean reimbursements for nursing care for the first 
year were substantially lower than were projected from 
the individualized care plan. Only one patient in each 
group actually required more nursing care than projected 
from the initial care plan and quarterly reviews. These in- 
creases resulted from the provision of extra nursing care 
in lieu of rehospitalization for acute illness. The projected 
cost of home care nursing for ventilator-dependent chil- 
dren was $94 704+$41 381 per patient, while their reim- 
bursements for nursing care were $74 916+$36 508 per pa- 
tient (Table 3). The difference of $19 788+$21 732 per 
patient represents 21% of all ordered nursing care that 
remained unfilled. The projected costs of home care nurs- 
ing for oxygen-dependent children with a tracheostomy 
was $51 102+$20 183 per patient, while their reimburse- 
ments for nursing care were $37 848+$6397 per patient 
(Table 4). The difference of $13 254+$17 419 per patient 
represents 26% of all ordered nursing care that remained 
unfilled. 


COMMENT 


Medicaid is the major public funding source for medical 
services to people with disabilities. Previously, few state 
Medicaid programs reimbursed for the full range of ser- 
vices needed by technology-dependent children in non- 
hospital settings. The Omnibus Reconciliation Act of 1981 
(Public Law 97-35) expanded eligibility for Medicaid ben- 
efits in two major ways. First, it granted eligibility for ben- 
efits to finance medical and nonmedical support services 
and the purchase of equipment to be used in the home, 
such as mechanical ventilators and skilled nursing care. 
These services and equipment usually are not covered by 
Medicaid, frequently requiring Medicaid recipients to re- 
main in a more costly institutional setting. Second, this 
waiver enables only the child’s income to be considered 
for financial eligibility, expanding the Medicaid eligibility 
criteria to include middle- and upper-income families 
whose private insurance benefits either “capped out” or 
would not reimburse for home care. President Reagan ap- 
plied this waiver to Katie Beckett, a 5-year-old girl in Iowa, 
who was ventilator-dependent after contracting enceph- 
alitis, to allow Medicaid funding for home care. “Katie 
Beckett” waivers had to be individually approved by the 
Health Care Financing Administration (HCFA). In 1982, 
a Medicaid Home and Community-Based Waiver Program 
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+Actual reimbursements (in thousands of dollars) as paid by Medicaid for home care nursing. 
§Savings (in thousands of dollars) is projected reimbursements minus actual reimbursements. 


Means are based on raw data. 
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(formerly known as the “Model Waiver”) was developed, 
allowing each state to establish a program for up to 50 blind 
or disabled children and adults who, in the absence of 
community services, would require long-term institu- 
tional care. The Health Care Financing Administration ap- 
proved the Medicaid Home and Community-Based Ser- 
vices Waiver Program and expanded the eligible 
population to include up to 50 technology-dependent chil- 
dren per state, removing the necessity of applying to the 
Health Care Financing Administration for approval for 
each child. 

The Medicaid Model Waiver Program instituted in 
Maryland has produced substantial cost savings for the 
payer. The mean annual home care costs were $109 836 for 
a ventilator-dependent child and $63 650 for an oxygen- 
dependent child with a tracheostomy. These home care 
costs for ventilator-dependent children are comparable 
with those reported by Frates et al.* The estimated annual 
savings of approximately $79000 for each ventilator- 
dependent child and $83 000 for each oxygen-dependent 
child with a tracheostomy were computed with use of in- 
dividualized home care plans. Our computations for cost 
savings may be more reliable than those previously re- 
ported, because this Medicaid system reimbursed for al- 
most all (96%) long-term care institutional charges, and 
care needs were individualized for each child. Other stud- 
ies compared home care costs with average short-term care 
hospital costs? or simply the minimal daily rate charged 
by short- or long-term care hospitals.” 

Both medical and social needs are important in deter- 
mining home care supports. Children with similar tech- 
nology and care requirements may be discharged with 
very different amounts of professional caregiver support,” 
because discharge planning attempts to provide for the 
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Actual 
Reimbursement 


13.2+17.4 


family’s needs. The parents of all these patients were tech- 
nically competent to provide all required home care nurs- 
ing. However, the number of hours they were able to pro- 
vide these services was dependent on their own medical 
and psychosocial needs. Some parents and other siblings 
had illnesses and disabilities, and financial considerations 
required some parents to work outside the home. Fre- 
quent reassessments and the flexibility to adjust to chang- 
ing medical status or unanticipated social conditions will 
help to ensure a successful home care program. 

Actual home care reimbursements for nursing care were 
considerably less than projected (Tables 3 and 4). For 80% 
of the patients, the major component of this difference was 
unutilized nursing care secondary to a lack of available 
skilled nursing care. For the remaining 20% of patients 
(one in each group), nursing care reimbursements were 
greater than projected from their individualized care plan, 
as these two patients were provided with additional nurs- 
ing care in lieu of rehospitalization for acute illness. Over- 
all, annual nursing care reimbursements averaged approx- 
imately $20 000 per patient less than ordered for ventilator- 
dependent children and $13000 per patient less than 
ordered for oxygen-dependent children with a tracheos- 
tomy, equivalent to 21% and 26% of the ordered nursing 
care hours, respectively. This problem has increased in 
proportion to the number of children discharged home. 
Coupled with the existing nursing shortage, maintaining 
appropriate nurse staffing for children receiving home 
care may become even more difficult as this patient pop- 
ulation continues to increase. 

A more complete cost-effectiveness analysis would in- 
clude other direct and indirect costs, considerations of pa- 
tient benefits, and quality of outcomes.” '° Other costs of 
home care borne by parents include home remodeling, 
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increased utility charges, lost income from work, trans- 
portation, child care, and training of families and person- 
nel. “Out-of pocket" expenses are a major cause of stress 
to the family.'! Items such as lost family leisure time were 
not considered. Although the lack of inclusion of direct 
and indirect costs may have resulted in an overestimation 
of cost savings, several of these additional costs (eg, trans- 
portation and child care) could have been a factor if the 
child was in the alternative institution. In addition, use of 
the least costly institution (long-term care institutions) as 
the alternative to home care often underestimated the al- 
ternative institutional costs, because long-term care beds 
for technology-dependent children were frequently un- 
available at the time of hospital discharge. Long delays in 
patient discharges to long-term care institutions in this re- 
gion were routine. Therefore, many patients would have 
remained in more costly short-term care facilities for 
longer periods. With the approximate Medicaid reim- 
bursements of $1000 to $1200 per day for these patients in 
short-term care hospitals in this region, savings for home 
care compared with short-term hospital care was approx- 
imately $250 000 to $300 000 per year. 

The degree to which health services are covered and 
reimbursed by a state’s Medicaid rules affect the setting 
and the amount of care a technology-dependent child re- 
ceives. Although these methods could be applied to other 
states, cost-effectiveness would depend on Medicaid re- 
imbursements for acute care for each individual state. In 
addition, if Medicaid reimbursements to hospitals for 
ventilator-dependent children are meager, the financial 
incentives of resultant savings fora home care program are 
nonexistent. 1? 

In summary, the Medicaid Model Waiver Program is 
highly cost-effective for the state of Maryland, with ap- 
proximate mean savings of $79000 per year for each 
ventilator-dependent patient and $83 000 per year for each 
oxygen-dependent patient with a tracheostomy. The full 
program (50 patients) has the potential to save $4 million 
per year and allows greater availability of specialized 
short- and long-term care beds. Although we believe that 


decisions concerning resource allocations should depend . 


on patients’ needs and be proportional to expected ben- 
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efits, lack of access to financing is a real barrier to appro- 
priate home care. The savings from home care of some 
individuals also could be used to offset the losses from 
others, allowing the aggregate costs to remain less costly 
than alternative institutional care. 


This work was supported, in part, by a grant from the US De- 
partment of Health and Human Services, Bureau of Maternal and 
Child Health, through its Special Projects of Regional and National 
Significance (SPRANS). 
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A Comparative Trial of the Reactogenicity and _ 
Immunogenicity of Takeda Acellular Pertussis Vaccine 
~ Combined With Tetanus and Diphtheria Toxoids 


Outcome in 3- to 8-Month-Old Infants, 9- to 23-Month-Old Infants 
and Children, and 24- to 30-Month-Old Children 


Mikio Kimura, MD; Harumi Kuno-Sakai, MD; Yuji Sato, PhD; Hitoshi Kamiya, MD; Ritsue Nii, MD; 
Shin Isomura, MD; Kiyoshi Horiuchi, MD; Tatsuo Kato, MD; Masanori Deguchi, MD; 
Hiroaki Saikusa, MD; Edward A.. Mortimer, Jr, MD; James D. Cherry, MD 


@ The reactogenicity and immunogenicity of the Takeda acel- 
lular pertussis vaccine combined with tetanus and diphtheria tox- 
oids were compared in 139 infants aged 3 to 8 months, 60 infants 
and children aged 9 to 23 months, and 99 children aged 24 to 30 
months. Good antibody responses to pertussis toxin (PT), filamen- 
tous hemagglutinin (FHA), and agglutinogens occurred in all age 
groups after both the third and fourth doses. After the fourth 
(booster) dose, the mean antibody values in initially seronegative 
infants vaccinated at 3 to 8 months of age wereas follows: anti-PT, 
67.8 enzyme-linked immunosorbent assay units (EU) per milli- 
liter; anti-FHA, 149.5 EU/mL; the agglutinin titer was 125.6. The 
values in initially seronegative children vaccinated at 24 to 30 
months of age were as follows: anti-PT, 92.9 EU/mL; anti-FHA, 
251.7 EU/mL,; the agglutinin titer was 275.8. Reactions following 
immunization were minimal. Except for drowsiness after the first 
dose in infants, there were no clinically significant differences in 
reactions between infants and older children. The findings in this 
study coupled with the recent demonstration of efficacy of this 
vaccine in 2-year-old children supports the recent Japanese rec- 
ommendation to lower the age of immunization with acellular 
pertussis vaccine combined with tetanus and diphtheria toxoids 
to 3 months. 
(AJDC. 1991;145:734-741) 
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j” Japan, since the fall of 1681, children have been vac- 
cinated against pertussis exclusively with acellular 
pertussis vaccines.” Until recently, diphtheria-tetanus- 


See also pp 746 and 750. 








pertussis immunization with adsorbed vaccines contain- 
ing acellular pertussis components (APDT) routinely com- 
mencedatabout2years of age in Japan, and over 40 million 
doses of vaccine have been acministered. Currently, ep- 
idemic pertussis is controlled in Japan, but the incidence 
of the disease is higher in infants than it was in the early 
1970s, when diphtheria-tetanus-pertussis vaccines con- 
taining whole-cell pertussis antigens were used and im- 
munization commenced at 3 months of age. Today, the 
majority of cases of pertussis in Japan occur in nonim- 


_munized children who are younger than 2 years.® 


This communication reports the results of a field trial with 
a single lot of commercially available APDT from Takeda 
Chemical Industries Ltd (Osaka, Japan). The study was done 
as a cooperative Japan—United States effort by Takeda and 
Lederle Biologicals, Pearl River, NY. It was designed to sup- 
ply information for both the Japanese and US acellular per- 
tussis vaccination programs. 

Although the Japanese acellular pertussis vaccination 


. program has been highly successful, it has become evident 


that a lowering of the age of immunization is necessary to 
reduce the occurrence of pertussis in infants. This report 
compares the reactogenicity and immunogenicity of 
APDT in 3- to 8-month-old infants, 9- to 23-month-old in- 
fants and children, and 2-year-old children. The results of 
this study should provide valuable information for the 
United States as well as for Japen. Since pertussis is cur- 
rently well controlled in the United States through the use 
of whole-cell vaccines, it would be exceedingly difficult to 
do an efficacy trial with an acellular pertussis vaccine. 
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Table 1.—Antibody Responses to PT, FHA, and Agglutinogens in Vaccinated Infants and 
Children With Negative Preimmunization Antibody Values* 
















Geometric Mean Titer (95% Cl) 
Age at. SSeS ee ee a 


Immunization, mo Anti-PT, EU/mL ’ Anti-FHA, EU/mL Agglutinin Titer 
Before first vaccination 3-8 107 1.4 (1.3-1.5) 2.7 (2.4-3.0) <10.0 (...) 
















9-23 57 1.1 .(1.0-1.2) 2.2 (1.9-2.6) <10.0 (. ..) 
24-30 82 1.1 (1.1-1.2) 2.2 (1.9-2.5) <10.0 (. . .) 
Before third vaccination 3-8 87 51.0 (43.8-59.4) 49.3 (43.0-56.7) 69.8 (54.2-90.0) 
9-23 52 54.4 (45.8-64.5) 61.0 (50.0-74.4)] t 86.7 (66.6-112.9) 
24-30 67 45.0 (38.7-52.3) 45.6 ee 101.5 (81.6-126.2) 





After third vaccination 3-8 101 74.5 (66.6-83.4) 110.3 (96.9-125.5) 156.7 (125.5-195.7) + 
9-23 55 74.6 (63.9-87.1) 114.9 (96.9-136.1) 159.7 (128.4-198.6)]t| 
24-30 77 74.9 (66.4-88.9) 107.1 (90.3-127.0) 225.2 ed 

Before booster shot 3-8 79 13.1 (11.3-15.2) ]t 20.9 (17.6-24.9)] + |+ 22.0 (17.9-27.1) 
9-23 28 . 18.8 (14.3-24.7) 32.2 Gee 34.8 (24.5-49.5) 
24-30 54 19.0 (15.3-23.6) 40.5 (30.2-54.4) 37.0 (26.1-52.5) 

After booster shot 3-8 79 67.8 (58.4-78.8) \tit 149.5 (126.5-176.7)] #1 + 125.6 (94.3-167.3) 7#]4 
9-23 27 105.4 A 274.2 aai 318.7 ae | 
24-30 52 92.9 (75.0-115.1) 251.7 (204.0-309.2) 275.8 (194.6-390.9) 





*PT indicates pertussis toxin; FHA, filamentous hemagglutinin; and CI, confidence interval. Negative preimmunization antibody values 
were less than 10 enzyme-linked immunosorbent assay units (EU) per milliliter of anti-PT anti ody, less than 10 EU/mL of anti-FHA 
antibody, and an agglutinin titer less than 10. The agglutinin titer is expressed as the reciprocal of the serum dilution. Extremely low 
concentration in most samples made calculation of the value before the first geometric mean titer impractical, and accordingly 
significance testing was not performed. 

+tP<.05, Tukey’s Studentized Range Test, comparison between age groups at specific times. 

$P<.01. l 








Table 2.— Seroconversion Rates (%) in Vaccinated Infants and Children 
With Negative Preimmunization Antibody Values* 






Anti-PT, EU/mL Anti-FHA, EU/mL Agglutinin Titer 





Age at 
Immunization, 
mo 


r raaa OO OO. OOD 
No. =10 +20 240 =10 =20 =40 =10 =40 2160 
65.5 100.0 93.1 60.9 92.0 74.7 33.3 


































Before third vaccination 













9-23 52 100.0 98.1 69.2 98.1 96.2 73.1 96.2 88.5 |F 36.5 
24-30 67 98.5 94.0 59.7 100.0 94.0 52.2 98.5 92.5 40.3 
After third vaccination 3-8 101 100.0 98.0 88.1 100.0 100.0 96.01t 99.0 93.1 64.1] 
9-23 55 100.0 100.0 94.6 100.0 98.1 - 96.4 100.0 96.4 63.6 
24-30 77 100.0 97.4 84.8 100.0 100.0 87.0 100.0 97.4 81.8 
Before booster shot 3-8 79 72.2 29.1/¢t 6.3 86.1 51.9]t 20.3 |t 79.8 33.0 7.6 
9-23 28 78.6 my 10.7 92.9 a PA + 96.4 53.6 3.6 
24-30 54 77.8 50.0 18.5 96.3 70.4 46.3 92.6 50.0 13.0 
After booster shot 3-8 79 98.8 96.2 79.8 100.0 100.0 96.2 100.0 :82.3 |t 48.1|t 
9-23 27 100.0 96.3 92.6 100.0 100.0 100.0 100.0 al ł A + 
24-30 52 98.1 96.2 88.5 100.0 100.0 100.0 98.1 98.1 73.1 






*PT indicates pertussis toxin; EU, enzyme-linked immunosorbent assay unit; and FHA, filamentous hemagglutinin. For negative | 
preimmunization antibody values, see Table 1. 

+P.<05, Tukey’s Studentized Range Test, comparison between age groups at specific times. 

łP<.01. 


' However, since the efficacy of Takeda’s APDT vaccine in’ vaccines nor had a history of pertussislike illness. At enrollment, 
children 2 years of age or older has been demonstrated in a the details of the study were explained to the parents or guard- 
large household contact study in Japan,” the present study ians, and verbal informed consent was obtained. 


in Japan might provide important data that could serve as The vaccine was administered by the deep subcutaneous route 
a surrogate for predicting efficacy in young infants. in a volume of 0.5 mL per dose. Following the initial immuni- 
_ zation, the children received two subsequent doses of vaccine at 

SUBJECTS AND METHODS 6- to 10-week intervals, and a fourth dose was given 12 to 18 

Subjects months after the third dose. Serum samples for antibody deter- 


The study participants were healthy 3- to 30-month-old infants mination were obtained before the first inoculation and imme- 
and children at the time of the first dose of APDT. They had diately before and 1 month after both the third dose and the 
neither been immunized previously with pertussis-containing booster (fourth) dose. . 
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\gglutinogens in Vaccinated Infants and 


Children With Positive Preimmunization Antibody Values* 


Table 3.—Antibody Responses to PT, FHA, and A 






ae Geometric Mean Titer (95% Cl) 
Age. at l r a 
Time - Immunization, mo No. Anti-PT, EU/mL Anti-FHA, EU/nL — . ` .Agglutinin Titer 


~, 




















Before first vaccination 5.3 (3.8-7.5) 10.2 (7:9-13.1) 10.7 (10.0-11.4) © 
a: 24-30 2.3 (1.0-5.2) 12.5 (8.7-18.1) 10.2 (9.8-10.7) 
Before third vaccination 3-8 32. 56.6 (47.3-67.9) 63.0T (54.5-72.3) 65.1 (45.0-94:1 ) 
| = 2430 16 48.7 (27.5-86.2) -150.54 (90.9-249.2) 97:3 (51.3-184:6) - 
After third vaccination ` 3-8 28 77.5 (65.2-91.9) 108.7 (88.9-132.8) © ` 157.2 (102.1-242.3) 
. | : 24-30 , 16 "107.5 (64.3-179.6)'-  . 223.6§ (150.6-332.0): - 255:9 (149.4-438,3) 
Before booster shot ` 38 | 26 18.7 (13.8-25,3) 24.6 (18.1-33.3) ` 18.9 (14.1-25.4) 
2430 10 16.6 (9.3-29.5) 34.5 (20.7-57.5) 41:4 (27.4-62.6) 
After booster shot BB . 25 62.7 (50.3-78.3) 162.1°(127.5-206.0). -` 102:7 (71.7-147.0) , 









24-30 l 11 . 149.4 (65.3-341.9) . 242.6 (174.1-337.3)* 159.8 (69.9-365.6) _ 
“For abbreviations, see footnotes to Table 1. The agglutinin titer is ‘expressed as the reciprocal of the serum dilution.’ Positive, 





preimmunization antibody values were 10 EU/mL or greater of anti-PT or.anti-FHA antibody or an agglutinin titer of 10 or greater. ° 
tP= .02 when compared with a similar value in infants with negative preimmunization antibody values ‘Table 1). ne S 
+P = .0001. | 
§P= .002. 


t 










Table 4.—Antibody Responses to PT, FHA, and.Agglutino 


gens in 3- to 8-Month-Old as 
Infants With Negative Preimmunization Antibody Values* | DE 















i Geometric Mean Titer (95% Cl) 
————_). i 

















Time A aden. mo — No. Anti-PT, EU/mL Anti-FHA, EU/mL Agglutinin Titer ` 
Before first vaccination 3 35 1.6 (1.4-1.9) 2.8 (2.2-3.4) <10%. . .). 
4-5 28 1.4 (1.1-1.7)] + 2.7 (2.1:3.4) (tee ae 
| 6-8 a4 1.2 (1.1-1.4) 2.7 (2.3-3.2) eNO) 7 3 
Before third vaccination . 3 32 ` 48.8 (35.7-66.9) 50.1 (37.9-66.2) 56.5 (37.3-85.6) ` 
| 4-5 22 53.1 (42.5-66.4) 46.5 (35.4-61.0) 75.1 (41.8-134:9) .. 
6-8 © 33 51.7 (40.6-65.9) 50.61 (41.6-61.6) 87.7 (54.6-122.2) 
After third vaccination 3 © 35 69.6 (56.8-85.3) 97.7 (77.2-123.6) 118.8 (79.5-177.7) °° 
| 45 | 25 77.4 (62.6-95.7) 115.4 (89.1-149.4) 173.9 -(110.2-274.5). 
6-8 41 77.3 (64.0-93.2) 118.9 (97.0-145.8) 186.3 (132.5-264.9) . 
“Before booster shot 3 “31 11.5 (9.1-14.4) ` 20.5 (15.3-27.5) 14.1 (11.8-16.9)} ` 
4-5 23 13.1 (10.0-17.2) 21.3 (15.7-29.1) 20.6 (14.7-28.8) | + 
6-8 25 15.5 (11.4-21.0) 21.1 (15.1-29.5) F — - 40.6"(25.4-64.8) | 
After booster shot 3 _ 30 51.6 (40.8-64.2) 116.4 (88.5-152.9) . ` 70.4 (47.8-1 03.7). 7 
| | 4-5 23 70.4 (54.3-91.3) |t 165.7 (116.8-235.0) _ 139.6 (84.4-230.9) {+ 
6-8 26 90.1 (68.8-118.0) 









182.5 (140.7-236.€) 223.3 (127.6-390.5)1. 


*For abbreviations and explanation of values, see footnotes to Table 1.. 


-= +P<.05, Tukey’s Studentized Range Test, comparison between age groups at specific times. — 
+P<,01, TE a ; 


? 


of diphtheria toxoid and.3.5 Lf/mL of tetanus toxoid. The per- 


After each immunization, the child was observed in the clinic c ) 
tussis component was made up of three main antigens: filamen- 


for local and systemic symptoms for 30 minutes. Thereafter, clin- 


ical follow-up was performed by the parents or guardians. Spe- 
cific observations were made 3 and 6 hours after immunization 
and then daily for 7 days. The following were mionitored: axillary 
temperature; the presence or absence of fretfulness, drowsiness, 
anorexia, and vomiting; and local reactions. Pain and warmth at 
the immunization site were graded as marked (2+), present (+), 
or none (—). Redness and swelling were quantified as 5 cm or 
greater (2+), 1 to 4cm (+), and 0 to less than 1 cm (—); induration 
-was evaluated as clearly palpable (2+), slightly palpable (+), and 
none (—). | 


Vaccine . ' 


The adsorbed APDT vaccine used in this trial was a single lot ` 


(HJ027) of a commercially available Japanese vaccine manufac- 
. tured by Takeda Chemical Industries Ltd. It contained 25 Lf/mL 
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tous. hemagglutinin (FHA), lymphocytosis-promoting factor 


hemagglutinin (LPF), which is alsc called pertussis toxin (PT), - | 


and agglutinogens, in an approximate ratio of 90:9:1. In addition, 
it has been found that the.pertussis component contains a 69-kd 
outer-membrane protein that has protective efficacy in animal 
studies.® - oa ne : Naa a 
a _ Laboratory Studies: ; j e 

Allserologic tests except for anti—6J-kd studies were performed 
by. Takeda Chemical Industries Ltd with supervision by the Jap- 


anese National Institute of Health. Agglutinating antibodies - ` 


were determined by the method of Sato et al,? and antibodies to 
PT and FHA were determined by ar. indirect enzyme-linked im-. 


' munosorbent assay.”?° Antibodies to’ 69-kd-outer membrane 
protein. were determined, in a subset of serum samples by 
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Table 5.—Antibody Responses to Diphtheria and Tetanus Toxoids in Vaccinated Infants and Children* 


Diphtheria Antitoxin, IU/mL — 


eee eee 


Age at 
Immunization, mo No. 


Before first vaccination 
Before third vaccination 
After third vaccination 
Before booster shot 
After booster chat 


*GMT indicates geometric mean titer; Cl, confidence interval. 





Tetanus Antitoxin, [U/mL 


tr À 


GMT (95% Cl) 
<0.01 (. . .) 
` <0.01 (. ..) 
<0.01 (...) 
1.2 (0.8-1.7) 
1.1 (0.8-1.5) 
) 
) 


- GMT (95% CI) 
<0.01 (...) 
<0.01 (...) 
<0.01 (. ..) 

0.8 (0.6-1.0) 
0.5 (0.3-0.7) 
0.7 (0.5-0.9) 
1.6 (1.2-2.1) 
1.5 (1.1-2.0) 
17 A21) 
0.3 (0.2-0.4) 
-0.3 (0.3-0.4) 
0.3 (0.2-0.4) 
6.7 (4.9-9.2) 
10.2 (7.2-14.5) 
8.3 (6.2-11.1) 


1.5 (1.0-2.1 

2.0 (1.5-2.8 

2.1 (1.6-2.8) 
2.6 (1.9-3.4) 

0.2 (0.1-0.2) | t 
0.4 eit 
0.2 (0.1-0.3) 

3.1 (2.4-4.1) 
4.9 (3.6-6.7) 

4,3 (3.4-5.4) 


+P<.01, Tukey’s Studentized Range Test, comparison between age groups at specific times. 





Within 24 Hours of 


—_—_—————————— S 


Age at 


Immunization, First Second Third 


Table 6.—Incidence (%) of Adverse Reactions in Vaccinated Infants and Children* — 


1-7 Days After 


-—_—  —— e-éxna mmo —_-——r OOo 


Booster First Second Third Booster 


Vaccination Vaccination Vaccination Vaccination Vaccination Vaccination Vaccination Vaccination 


Any 36.3 42.9 52.2 
adverse 28.3 40.2 44.2 
reactions 38.1 54.8 50.8 

Systemic 20.9 = 15.6 


reaction 13.0 10.5 


| 14.4 = 107 
Local ‘20.3 l 47.5 
reactions 20.2 43.5 
(+/2+) 28.6 48.0 
Local ; 7.3 


reaction 1. 65. 5.9 


(2+) l | . 13.0 





64.7 6.6 11.0 6.6 7.8 
66.7 - 9.8 5.4 3.5 10.3 
64.0 13.8 4.8 4.0 10.7 
21.6 3.9 6.7 3.9 7.8 
18.0 4.4 4.4 4.7 5.1 

237 8.8 6.4 3.3 
57.8 4.0 7.8 3.4 5.2 
64.1 7.9 3.3 1.2 7.7 
60.0 3.2 2.4 9.3 
19.0 1.7 1.1 3.4 

' 28.2 6.7 1.1 1.2 
‘30.7 ` 56 16 65` 


*Local reactions were graded as marked (2+), present (+), or none (—). 


+P<.05, Tukey's Studentized Range Test. 


enzyme-linked immunosorbent assay at Lederle Biologicals by a 
previously described method.”* All agglutinin titers are ex- 
pressed as reciprocals of the serum dilution. Antitoxins to diph- 
theria and tetanus toxins were measured by the microcell culture 
method using VERO cells’* and by passive hemagglutinations 
using tetanus toxoid—coated sheep erythrocytes,” respectively. 


Statistical Evaluation 
The geometric mean titers and their 95% confidence intervals 
were computed based on the log assay values at baseline and 
those before and after the third immunization. These values were 
first logarithmically transformed, then the (simple) means and 
95% confidence intervals were computed, and finally the means 


and confidence intervals were expressed as the antilogarithms. ` 


Comparisons across age groups are based on a nonparametric 

_ version of Tukey’s Studentized Range Test. Differences among 
' the groups were reported as statistically significant if a two-sided 
._ P value of .05 or less was obtained. . | 


The clinical reactions were classified into those observed within - 
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the first 24 hours and those observed between 24 hours and7 days 
after injection. Clinical reactions observed among different age 
groups of children were analyzed using Tukey’s Studentized 
Range Test. 


Participants 

A total of 454 infants and children originally entered the study. 
Of this group, there were four subjects under 3 months of age, 
182 who were 3 to 8 months old, 92 who were 9 to 23 months old, 
126 who were 24 to 30 months old, and 50 who were older than 
30 months of age. Clinical reactions in subjects 3 to 30 months . 
of age were analyzed. One hundred two children did not receive 
their subsequent immunizations in the allotted periods and 
therefore were excluded from analysis. 

There were a total of 298 infants and children 3 to 30 months 
old immunized according to the protocol. Of this group, 246 had 
prevaccination antibody values that were considered negative 
(ie, less than 10 enzyme-linked immunosorbent assay units [EU] 
per milliliter of anti-PT antibody, less than 10 EU/mL of anti-FHA 
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Table 7.—Incidence (%) of Specific Systemic Reactions in Vaccinated Infants and Children 


Within 24 Hours of 


1-7 Days After 


$y tf — = = —= — = ` 


Age at 


Immunization, First Second 


Third 


Booster First Second Third Booster 


mo Vaccination Vaccination Vaccination Vaccination Vaccination Vaccination Vaccination Vaccination 


Temperature 
=37.5°C 


=38.5°C 


Fretfulness 


Drowsiness 


Anorexia 


Vomiting 





*P<.05, Tukey’s Studentized Range Test, comparison between age groups at specific times. 


antibody, and an agglutinin titer less than 10), and 52 had one 
or more positive prevaccination antibody values (ie, =10 EU/mL 
of anti-PT or anti-FHA antibody, and an agglutinin titer of =10). 
Data from these participants were used for the analysis. There 
were 107 infants 3 to 8 months old, 57 infants and children 9 to 
23 months old, and 82 children 24 to 30 months old with negative 
preimmunization values, and 32 infants 3 to 8 months old, three 
infants and children 9 to 23 months old, and 17 children 24 to 30 
months old with positive preimmunization values. To evaluate 
the immunogenicity and reactogenicity of the vaccine in a ho- 
mogeneous population, it was decided that the most appropriate 
major analysis would involve only those subjects with negative 
preimmunization values. Antitoxins to diphtheria and tetanus 
toxins were measured in serum samples from 57 and 65 vac- 
cinees, respectively. Some of the children in each age group re- 
turned for their booster (fourth dose) immunization, and their 
prebooster and postbooster antibody values were determined. 


RESULTS 
Serologic Responses 

The serum antibody responses to PT, FHA, and agglu- 
tinogens in the immunized infants and children with neg- 
ative preimmunization values are presented in Table 1. 
Following two doses of vaccine, the mean values of the 
antibodies to all three antigens were significantly higher 
than those before vaccination in all three age groups. 
There were no significant differences in responses to PT 
or FHA among the three age groups after two doses except 
that the anti-FHA antibody values in the infants and chil- 
dren immunized at 9 to 23 months of age were higher than 
those in the children immunized at 24 to 30 months of age. 
Following the third immunization, the values of the an- 
tibodies to the respective antigens significantly increased 
further in all three vaccination age groups. The increases 
were approximately 1.5-fold for anti-PT values and two- 
fold for anti-FHA values and for agglutinin titers. The only 
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significant difference between the immunized infants and 
younger children (3 to 23 months old) and the older chil- 
dren was related to agglutinin titers. The agglutinin geo- 
metric mean titer after the third dose was 156.7 in 3- to 
8-month-old infants, 159.7 in 9- to 23-month-old infants 
and children, and 225.2 in 24- to 30-month-old children. 

Marked decreases in anti-PT and anti-FHA values and 
agglutinin titers were observed in the samples taken be- 
fore the booster dose. Greater decreases were observed in 
children who had received the first dose when they were 
3 to 8 months of age. High antibody values and titers were 
observed in serum samples taken 4 weeks after the booster 
dose. The responses after the booster in the infants im- 
munized at 3 to 8 months of age were relatively low com- 
pared with those immunized at the other ages. __ 

In Table 2, the percentage of children with negative pre- 
immunization antibody values who obtained selected an- 
tibody titers following immunization is presented. After 
the third immunization, the respective values of those im- 
munized at 3 to 8 months of age with an antibody level of 
40 EU/mL or greater against PT and against FHA and an 
agglutinin titer of 40 or greater were 88%, 96%, and 93%; 
the respective values in those immunized at 9 to 23 months 
of age were 95%, 96%, and 96%, and the respective values 
in those immunized at 24 to 30 months of age were 82%, 
87%, and 97%. 

Presented in Table 3 are the antibody responses in vac- 
cinated infants (3 to 8 months old) and children (24 to 
30 months old) with a positive preimmunization antibody 
value to one of the three vaccine antigens (PT, FHA, or 
agglutinogens). When compared with the antibody values 
in infants and children with negative preimmunization 
values (Table 1), it is noted that those with positive pre- 
immunization antibody values had higher antibody values 
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Table 8.—Incidence (%) of Specific Local Reactions in Vaccinated Infants and Children* 


Within 24 Hours of 1-7 Days After 


Age at First Second Third Booster First Second Third Booster 
Immunization, mo Vaccination Vaccination Vaccination Vaccination Vaccination Vaccination Vaccination Vaccination 


Warmth 
+/2+ 


Redness 
+/2+ 


Swelling 
+/2+ 


Induration 
+/2+ 


*Reactions were graded as marked (2+), present (+), or none (-). 





tP<.01, Tukey’s Studentized Range Test, comparison of age groups at specific times. 


£P,<05. 


against PT and FHA in the following specimens: before the 
third immunization, anti-FHA in both the 3- to 8-month- 
old and the 24- to 30-month-old groups; after the third 
immunization, anti-FHA in the 24- to30-month-old group; 
and before the booster, anti-PT in the 3- to 8-month-old 
group. 

The mean serum antibody responses to PT, FHA, and 
agelutinogens in infants with negative preimmunization an- 
tibody values immunized at 3 months, 4 to 5 months, and 
6 to 8 months are presented in Table 4. The following an- 
tibody responses in 3-month-old infants were less than those 
in 6- to 8-month-old infants: agglutinin titers before and after 
the booster dose and anti-PT values after the booster. 

Following the third dose of vaccine, the serum samples 
from 23 infants 3 to 8 months of age at the time of im- 
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munization had a 69-kd antibody value of 150 EU/mL. 
Twenty-three children initially vaccinated at 24 to 30 
months of age had a value of 138 EU/mL. 

Table 5 gives the antibody responses to diphtheria and 
tetanus toxoids. Following two doses of vaccine, mean an- 
titoxin levels against diphtheria and tetanus toxins in all 
age groups were much greater than established protective 
levels (0.01 IU/mL) for each antitoxin. 


Clinical Reactions 


During the first 24 hours after the first immunization, 
between 28% and 38% of the vaccinated individuals had 
one or more reaction complaints (Table 6). The specific 
complaints during the first 24 hours and between 24 hours 
and 7 days after immunization by age group and vaccine 
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dose are presented in Tables 7 and 8, respectively. Fever 
within the first 24 hours after immunization occurred in 
less than 10% and fever during the next 7 days occurred 
in less than 12% of the vaccinated subjects. Drowsiness 
was notably more common after the first dose in 3- to 
8-month-old infants than with any other dose in infants 
or children. Local reactions tended to increase in incidence 
and severity with each dose regardless of age. Pain and 
local warmth within the first 24 hours became increasingly 
more common after the second, third, and booster doses. 
Frequencies of local redness and swelling, both mild and 
severe, within the first 48 hours were significantly greater 
after the booster dose than after any of the primary in- 
jections in all three age groups. No serious side effects such 
as encephalopathy or convulsions were observed. 


COMMENT 


In Japan, there are six manufacturers of acellular per- 
tussis vaccines, including Takeda Chemical Industries 
Ltd. The acellular pertussis vaccines are divided into two 
types, the T type and the B type. T-Type vaccines contain 
predominately FHA, varying amounts of PT and 69-kd 
protein, and small amounts of agglutinogens. B-Type vac- 
-cines, on the other hand, contain only PT and FHA. 

This study and a specific efficacy trial were planned in 
1986. At that time, there were no formal efficacy data for 
any of the six individual APDT vaccines in use in Japan, 
but it was clear that collectively they were effective in con- 
trolling pertussis in children 2 years of age and older. It 
was reasoned that the demonstration of similar antibody 
patterns in infants and older children would support the 
use of the Takeda APDT vaccine in infants. 

In 1986, an efficacy trial with two acellular vaccines was 
under way in Sweden, and that study has subsequently 
been completed."* In the Swedish trial, two different vac- 
cines were used. One vaccine, a two-component product, 
contained equal amounts of PT and FHA (B-type vaccine) 
and the other vaccine contained only PT. Two doses of 
both vaccines produced good antibody responses to the 
vaccine antigens. It was anticipated that the results from 
the Swedish trial would provide efficacy data for older 
infants (>6 months of age) and, more importantly, might 
reveal FHA and/or PT antibody levels that correlated with 
protection in vaccinees. 

The results of the Swedish trial revealed that both vac- 
cines were efficacious in preventing the manifestations of 
severe pertussis, but when mild cases of pertussis were 
included, the calculated efficacy was less than expected. 
Furthermore, it was found that the vaccinees in whom 
pertussis developed had postimmunization antibody lev- 
els to PT that were similar to those in vaccinees who did 
not get pertussis. 

The Takeda vaccine used in this trial is a T-type vaccine 
and is different from the two vaccines used in Sweden. 
Specifically, the Takeda vaccine contains agglutinogens as 
well as PT and FHA. In addition, this vaccine also contains 
the recently identified 69-kd outer-membrane pro- 
tein.* "© Antibodies to this protein occur following nat- 
ural pertussis and after immunization with whole-cell per- 
tussis vaccines and have had protective efficacy in animal 
o studies. 11-15-16 

In the present trial, reactions following immunization 
were minimal. Except for the occurrence of drowsiness, 
which was most common after the first dose in infants, 


740 AJDC—Vol 145, July 1991 


there were no clinically significant differences in reactions 
between the infants and the older children. 

In the present trial, the infants and children with neg- 
ative preimmunization antibedy values had good anti- 
body responses to the four antigens studied (Table 1). In 
general, the 24- to 30-month-old children had more vig- 
orous responses than the 3- to 8-month-old infants. Spe- 
cifically, after the third dose, the agglutinin titer was 156.7 
in 3- to 8-month-old infants and 225.2 in the 24- to 
30-month-old children (P<.05). After the booster dose, the 
antibody values for all three antigens were significantly 
greater in the older children. However, the values in the 
infants vaccinated at 3 to 8 months of age were comparable 
with those observed after natural pertussis in Japanese 
infants.” 

When we analyzed infants and children who had pre- 
immunization values for PT or FHA above 10 EU/mL or 
an agglutinin titer greater than or equal to 10 (positive pre- 
immunization antibody values), the results were not con- 
siderably different from those in vaccinees with negative 
preimmunization values (Tables 1 and 3). Those with pos- 
itive prelmmunization antibody values in a few instances 
had better responses than those vaccinees with negative 
preimmunization values. With whole-cell pertussis vac- 
cines, it has been noted in the past that in 2-month-old 
infants the antibody response is blunted by the presence 
of high antibody values in the preimmunization serum 
samples."* In a recent study, Savage et al’? reconfirmed 
this finding with a whole-cell pertussis vaccine but found 
that vaccinees responded equally well with regard to 
anti-PT antibody when immunized with an acellular vac- 
cine regardless of the preimmunization antibody value. 

In the present study, the positive preimmunization an- 
tibody values were in most instances probably due to pre- 
vious unrecognized infections rather than to the presence 
of transplacentally acquired maternal antibody. Savage 
and associates” found that most infants had no detectable 
antibody to PT and FHA by the age of 4 months. In our 
study, only a small number of infants were less than 4 
months old. 

When the 3- to 8-month-old immunization group is an- 
alyzed further by age (Table 4), itis noted that, in general, 
those vaccinated at 3 months of age had lower antibody 
values at all follow-up points than the infants vaccinated 
at the older ages. Since by study design the infants in each 
age group had low preimmunization antibody values, it 


would seem that this age-related difference in immune 


response may not Ee due to transplacentally acquired ma- 
ternal antibody but instead may be associated with age- 
related immunologic development. Ina trial in the United 
States with an APDT vaccine with the Takeda acellular 
pertussis component, immunization was initiated at 2 
months of age.” Although it is difficult to compare im- 
mune responses in two studies in two countries in which 
the laboratory tests were performed in the respective 
countries, it appears that the US children vaccinated at 2 
months of age had lower antibody values to PT, FHA, and 
agglutinins than the Japanese children in whom immu- 
nization commenced at 3 months of age. Except for the 
response to agglutinins, these differences were not great. 
However, even after adjustment for laboratory differ- 
ences, the agglutinin response in the US children was sig- 
nificantly less than that in the Japanese children. 
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The cause of this difference is unknown, but three pos- 
sibilities need to be considered. First, it may be due to the 
maturity of the immune system (ie, 2 vs 3 months of age). 
Second, it could be due to a genetic difference between the 
two populations. Third, it could be due to the route of 


vaccine administration (ie, deep subcutaneous vs intra- . 


muscular). In Japan, vaccine is administered with a longer 
needle than used in the United States and it is injected at 
a narrow angle so that the vaccine enters subcutaneous 
tissue. In the United States, vaccine is injected directly into 
a muscle mass. 

It is reassuring to note that antibody to the 69-kd protein 
was similar after the third dose in both those vaccinated 
as infants and those over 2 years of age at the time of im- 
munization. Also, in the large study in the United States, 
infants vaccinated with the Takeda pertussis vaccine had 
69-kd antibody values similar to those of whole-cell vac- 
cine recipients after the third and fourth vaccine doses.” 

The efficacy of the Takeda APDT vaccine has recently 
been demonstrated in 2-year-old children in Japan.’ In a 
household contact study with 62 Takeda APDT-vacci- 
nated children and 62 unvaccinated children, the efficacy 
was found to be 98% for the prevention of typical pertussis 
and 81% for the prevention of mild possible pertussis and 
typical pertussis combined. 

At present, the specific serum antibody values, types, 
or combinations that confer protection against pertussis 
after immunization are not known. However, the anti- 
body findings in the present study in association with the 
efficacy data in 2-year-old children are encouraging and 
lead us to suggest that the Takeda APDT vaccine may be 
effective in infants. 

Recently, a three-community epidemiologic study in Ja- 
pan was presented.” In this study, the incidence of per- 
tussis in two communities where immunization com- 
menced at 2 years of age was compared with that in an area 
in which immunization was begun at 3 to 6 months of age. 
The observation period was 2 years. The incidence of per- 
tussis in the community in which 3- to 6-month-old infants 
were immunized was less than one third of that in the 
other two communities, where vaccination was started at 
2 years of age. In these communities, vaccines of several 
different manufacturers were used, suggesting efficacy in 
infants with T-type vaccines. 

In December 1988, the Ministry of Health and Welfare 
in Japan recommended that the initiation of vaccination 
with APDT be lowered from 2 years to 3 months of age. 
The results of the present study lend support to this rec- 
ommendation. 


This study was supported by Lederle Laboratories. 

This study was abstracted in part in Tokai J Exp Clin Med. 
1988;13(suppl):15-19. 
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Dose-Related Immunogenicity of Haemophilus 
_Intluenzae Type b Capsular Polysaccharide—Neisseria 
meningitidis Outer Membrane Protein Conjugate Vaccine 


Victor K. Wong, MD; Rory Quagliata; MPH, RN; Robert Adler, MD; Kwang Sik Kim, MD 


@ We studied the immunologic responsiveness to Haemo- 
philus influenzae type b capsular polysaccharide—Neisseria 
meningitidis group b outer membrane protein conjugate 
, vaccine (PRP-NOMP) in children 2 to 42 months of age with 
vaccine dosages containing 7.5, 15, or 30 ug of PRP: Overall, 
PRP-NOMP was highly immunogenic. Geometric mean. ti- 
ters of anti-PRP antibody increased from 0.09 to 3.3 mg/L 
‘and 6.6 mg/L following each dose of vaccine, respectively, 


in the 2- to 18-month age group. Similarly, anti-PRP anti- 


body geometric mean titers increased from 0.12 to 5.9 mg/L 
in the older than 18-month age group. However, we noted 
an apparent inverse relationship between vaccine dosages: 
and immune responses following two doses of PRP-NOMP 
in 2- to 18-month-old children. Anti-PRP antibody geometric 
mean titers were 12.0, 6.9, and 3.5 mg/L, respectively, after 
the second dose of vaccine containing 7.5, 15, or 30 g of 
PRP. Additional studies are needed to understand the mech- 
anisms responsible for this inverse relationship and also to 
determine the optimal dosage of PRP-NOMP for young chil- 
dren. | . ewe A 
(AJDC. 1991;145:742-745) 


T he variable immunogenicity”? and efficacy>* of the Hae- 


mophilus influenzae type b capsular polysaccharide vac- . 


cines (polyributylribitol phosphate [PRP]) has prompted the 
continued development of PRP-protein conjugated. vac- 
cines. One such vaccine utilizes the outer membrane protein 
complex of Neisseria meningitidis group b covalently linked to 
PRP (Ped-vax-HIB; Merck Sharp & Dohme Research Labo- 
ratories, West Point, Pa). Previous. studies of H influenzae 
type b capsular polysaccharide—N meningitidis group bouter 
membrane protein conjugate vaccine (PRP-NOMP) utilizing: 

dosages ranging from 7 to 15 ug of. PRP have shown im- 
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proved immunogenicity in children as young as 2 months 
of age when compared with PRP vaccines.” 1 We undertook 
a study to determine the effec- of varying vaccine dosages 
on the immunogenicity of PRP-NOMP. 


PATIENTS AND METHODS 
~ Vaccine 
Each vial of a lyophilized PRP-NOMP vaccine consisted of 
30.7 wg of PRP, 334 ug of partially purified outer membrane pro- 
tein of N meningitidis (NOMP), and 4.1 mg of lactose. A single 
lot of vaccine (lot 1072/C-P298/37359) was utilized and reconsti- 


tuted with the appropriate amount of aluminum hydroxide con- 


taining diluent (0.45 mg/mL) to provide 7.5 wg of PRP and 82 ug 
of NOMP, 15 pg of PRP and 163 pg of NOMP, or 30 ug of PRP 
and 326 ug of NOMP and 0.5-mL dose. 


Study Design 

Informed consent was obtained from the parents of 2- to 42- 
month-old children presenting to the General Pediatric Clinic at 
the Childrens Hospital of Los Angeles (Calif) following guide- 
lines established by the Committee on Clinical Investigations at 
Childrens Hospital of Los Angeles. Children 2 to 18 months of 
age received two doses of 7.5 wg of PRP and 82 pg of NOMP, 
15 pg of PRP and 163 yg of NOMP, or 30 pg of PRP and 326 pg 
of NOMP intramuscularly during a 2-month andiod, while chil- 
dren older than 18 months of age received a single dose of 7.5 
wg of PRP and 82 pg of NOMP, 15 rg of PRP and 163 pg of NOMP, 
or 30 ug of PRP and 326 ug of NOMP according to a predeter- 
mined randomization. 

Safety and tolerability were assessed by parental observation 
for temperature and local or systemic complaints (swelling, 
erythema, or tenderness at injection site; excessive crying; ap- 
pearing tired or irritable; and diarrhea or vomiting) 5 days fol- 
lowing immunization. Parents were also asked to record any clin- 
ical complaints on a standard report form. All forms were 
returned to the investigators, and a telephone follow-up inter- 
view was obtained when appropriate. 


Serology 
Serum was collected from childr2n aged 2 to 18 months before 
each dose of vaccine and 1 month following the second dose of 
vaccine. Children aged 19 months or older underwent phlebot- 
omy before and 1 month following immunization. Serum was 
stored at — 70°C, and anti-PRP antibody levels were determined 
by radioimmunoassay”? in a “blinded” fashion. 


Statistical Analysis 


All antibody values were converted to logarithms for statistical 
comparisons. Anti-PRP levels below the lower limit of our assay 
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Table 1.—Comparison of Geometric Mean Anti-PRP Antibody Concentrations Before and After 
Immunization With Haemophilus influenzae Type b—Neisseria meningitidis Outer Membrane Protein 
Conjugate Vaccine Among 2- to 18-Month-Old Children Who Received 7.5, 15, or 30 ug of PRP* 


‘After First Injection 


pee 


Vaccine Dose, Mean + SD Prevaccination, Mean + SD Antibody Levels, Mean + SD Antibody Levels, 
wg (No.) Age, mot mg/Lt Interval, wkt mg/Lt Interval, wkt mg/Lł 
7.5 (22) 8.8 +5.1 0.09 (0.07-0.14) 8.5+1.3 4,1 (2.4-7.1) 5.0+1.6 12.0 (6.1-24) 
15 (22) 7.3+3.8 0.08 (0.06-0.10) 8.2+0.9 2.8 (1.3-6.0) 5.11.5 6.9 (3.6-13) 
30 (22) 7.8+4.6 0.09 (0.06-0.13) 8.3+1.0 3.1 (1.8-5.4) 4.7+1.2 3.5 (2.3-5.4) 









After Second Injection 


—_—_— ee 











*PRP indicates polyributylribitol phosphate. Values in parentheses are 95% confidence intervals. 


+No significant difference by analysis of variance. 
Significantly different (P= .021) by analysis of variance. 







Mean + SD 
Age, mot m 


23.5+6.3 
28.443.7 
28.2+5.7 


Vaccine Dose, 
ug (No.) 


7.5 (15) 
15 (21) 
30 (13) 















Table 2.—Comparison of Geometric Mean Anti-PRP Antibody Concentrations Before and After 
Immunization With Haemophilus influenzae Type b— Neisseria meningitides Outer Membrane Protein 
Conjugate Vaccine Among 19- to 42-Month-Old Children Who Received 7.5, 15, or 30 ug of PRP* 


Prevaccination, 
t 
0.14 (0.10-0.22) 


0.10 (0.07-0.14) 
0.12 (0.06-0.25) 





Mean + SD Antibody Levels, 
` Interval, wkt mg/Lt 


4.42+1.1 6.2 (2.9-13.4) 
5.12.0 4.9 (3.0-8.1) 
5.01.7 7.3 (4.1-13.0) 






*PRP indicates polyributylribitol phosphate. Values in parentheses are 95% confidence intervals. 


tNo significant difference by analysis of variance. 


(<0.12 mg/L) were assigned a value of 0.06 mg/L when calcu- 
lating g-ometric mean titers (GMTs). Comparisons of anti-PRP 
antibody GMTs were performed with analysis of variance or Stu- 
dent's t test’? where appropriate. 


RESULTS 

Patient Characteristics 

Of the 115 children enrolled in the study, 66 (57%) were 

2 to 18 months of age (mean+SD, 8.0+4.5 months), while 
49 (43%) were 19 to 42 months of age (26.9 +5.5 months). 
In the 2- to 18-month age group, 22 each received 7.5 pg 
of PRP and 82 ug of NOMP (seven aged 2 to 4 months, 
three aged 5 to 7 months, five aged 8 to 11 months, and 
six aged 12 to 17 months), 15 wg of PRP and 163 pg of 
NOMP (six aged 2 to 4 months, seven aged 5 to 7 months, 
four aged 8 to 11 months, and five aged 12 to 17 months), 
or 30 wg of PRP and 326 ug of NOMP (six aged 2 to 4 
months, four aged 5 to 7 months, six aged 8 to 11 months, 
and six aged 12 to 17 months). This age distribution among 
the recipients of three different dosages was similar. The 
ethnic distribution was representative of our outpatient 
population: white, 37 (32%); Hispanic, 48 (42%); black, 24 
(21%); and other, six (5%). 


` 


Clinical Observations 

No serious reactions were noted, with the majority be- 
ing limited to local complaints of pain, swelling, or redness 
at the injection site (24/115 [21%]) or appearing tired or 
irritable (24/115 [21%]). Fever (temperature >38.0°C) was 
noted in eight (7%) of the recipients. There was no ap- 
parent increase in reactions following the second vaccine 
dose. 


Serologic Response 


Anti-PRP antibody GMTs increased from 0.09 to 3.28 
mg/L and 6.61 mg/L following each dose of PRP-NOMP, 
respectively, in the 2- to 18-month age group. In the older 
age group, the anti-PRP antibody GMTs increased from 
' 0.12 to 5.88 mg/L following a single injection. Sixty-one 
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(92%) and 58 (95%; two children failed to return for the 
second vaccine dose) of the 2- to 18-month-old children 
had postimmunization anti-PRP antibody levels greater 
than 1.0 mg/L following the first and second doses of the 
PRP-NOMP, respectively. Forty-eight (98%) in the 19- to 
42-month age group had anti-PRP antibody levels greater 
than 1.0 mg/L 1 month following vaccination. These an- 
tibody responses between children 2 to 18 months old and 
19 to 42 months old did not differ significantly. 

The preimmunization and postimmunization anti-PRP 
antibody levels did not differ significantly when evaluated 
by ethnicity, preexisting anti-PRP antibody levels, or gen- 
der. A statistically significant difference was noted when 
anti-PRP antibody levels were compared regarding dosage 
of the vaccine administered in the 2- to 18-month age 
group. After the second dose of vaccine, anti-PRP anti- 
body GMTs ranged from 3.5 to 12.0 mg/L, which were 
statistically significantly different (P = .021, Table 1). In ad- 
dition, when we compared antibody responses of the dif- 
ferent vaccine dosages by subtracting the prevaccination 
anti-PRP antibody levels from antibody levels following 
the second dose of vaccine, the difference was again sig- 
nificant (P = .046). l 

Furthermore, we noted that although the differences in 
anti-PRP antibody levels between those receiving 7.5 ug 
of PRP and 82 wg of NOMP and 15 ug of PRP and 163 ug 
of NOMP or 15 pg of PRP and 163 wg of NOMP and 
30 ug of PRP and 326 wg of NOMP were not significant, 
the difference between the 7.5 pg of PRP and 82 ug of 
NOMP group vs the 30 wg of PRP and 326 wg of NOMP 
group was significant (P = .05). These differences could not 
be explained by the differences in the ages of each group 
or the differences in time interval between administration 
of vaccine and phlebotomy. However, anti-PRP antibody 
levels in the 19- to 42-month age group did not differ sig- 
nificantly when analyzed by the dosage of vaccine admin- 
istered (Table 2). i 
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. 21.0 mg/L 


COMMENT 

The PRP-NOMP vaccine was well tolerated and found 
to be highly immunogenic in children 2 to 42 months of 
age, with 92% of children 2 to 18 months of age and 98% 
of:the 19- to 42-month age group achieving what may bé 
a so-called protective postimmunization antibody level (ie, 
*) following a single dose of PRP-NOMP. ` 

_ The intriguing finding was that the immunogenicity of 


_ PRP-NOMP in 2- to 18-month-old children appeared to be: 


- inversely related to the amount of PRP administered. This 
. was shown by our demonstration that significantly greater 
anti-PRP antibody:levels were achieved following the 
second dose in the recipients of PRP-NOMP containing 
: 7.5 wg of PRP compared with those receiving 30 ug of PRP. 
' The reasons for this inverse relationship between immu- 
: nogenicity and vaccine dosage: are unclear. Tudor- 
Williams et al, utilizing H influenzae type- b 


, oligosaccharide-protein conjugate’ vaccine (at 3, 5, and 
. 9 months of age), have reported rises in anti-PRP antibody . 


GMTs from, 0.11 mg/L at 3 months to 14.6 mg/L at .. that may affect immune responsiveness to polysaccharide- . 


10 months in recipients’ of a 2-ug vaccine dosage vs 0.11 
to 26.4 mg/L in recipients of a 10-ug vaccine dosage. These 
findings .suggest that immunologic responsiveness’ to 
H influenzae type b protein conjugate vaccines may differ. 
_ It should, however, be noted that the ethnic distribution 
' of patients recruited by Tudor-Williams et al in Oxford, 


' England, is different from our population base and that 


-0.9% sodium chloride was used as a diluent instead of out 

aluminum hydroxide-containing diluent. | | 
Potential explanations for our findings might relate to 

components of PRP-NOMP, ie, PRP, carrier protein 


(group b meningococcal outer membrane protein) or alu- 


-~ minum hydroxide-containing diluent, but no data are 
available at present to support or refute any of these hy- 
potheses. Taylor and Baker*® have demonstrated suppres- 
sion of antibody response to type III pneumococcal anti- 


gen in mice when prior priming with antigen had been 


performed. These investigators have suggested that a sol- 
-uble suppressor factor might be released from suppressor 


-T cells after antigenic stimulation, which may later inhibit | 
` antigen-stimulating B cells orinhibit amplifier T cells when . 


reexposed to the polysaccharide antigen. We were not able 
; to demonstrate a soluble factor responsible for our dose- 


dependent phenomenon, and this hypothesis remains - 


hoe 


speculative. - a ae : 
Another. potential explanation ‘might be a so-called 


carrier-induced epitope suppression. Di John et al!” have. 


: shown, in studies of malaria vaccines coupled with a tet- 


_ anus carrier, that prior immunity against a carrier protein 


modulates the serologic response to injected malaria pep- 
` tides attached to the same carrierin humans. A statistically 
significant negative correlation was observed: between 
. preimmunization tetanus antitoxin titers and postimmu- 
- nization response to a malaria sporozoite antigen. In our 
study, 2- to 18-month-old children résponded to the first 


_ Injection of 30 ug of PRP, with postimmunization anti-PRP ` 


antibody levels being similar to those achieved with 7.5 or 
_15 pg of PRP, but did not show greater booster responses 
with subsequent injection. It remains to be determined 
‘whether this lack of booster response stems from epitope 
suppression due to prior exposure to the carrier protein 
‘or whether there may have been antigenic competition. A 
‘complicating factor to exploring this concept was that stan- 
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dardized assays were not available to measure antibody 
to the outer membrane protein carrier. © `. 
Mannhalter et ál’ have demonstrated in vitro that alu- _ 


minum hydroxide, when utilized as an adjuvant with tet- 


-anus toxoid, may increase the interleukin 1 release from | 


monocytes, resulting in increased antibody production by 
B cells. However, these investigators also demonstrated 
a decrease in cellular proliferation when booster antigen 
rechallenge contains aluminum hydroxide adjuvant. Sim- 
ilarly, Stewart-Tull,”’ in a rabbit model utilizing influenza 
vaccine, has noted that repetitive injections of an adjuvant 
substance reduce the titer of anti-influenza antibody. 
However, this possibility appears to be very unlikely, be- 
cause aluminum hydroxide contained in each 0.5-mL vac- 
cine would be identical (0.225 mg), regardless of dosages. 

The differences in immur.ogenicity observed in our 
study after two doses.of PRF-NOMP containing 7.5, 15, 
or 30 ug of PRP may not be clinically important, as almost 
all the children achieved anti-PRP antibody levels greater 
than 1.0 mg/L. However, further investigations of factors 


protein conjugate vaccines are warranted to establish op- 


timal vaccine dosage in young children. 


This work was supported in part by a research grant from Merck 


l Sharp & Dohme Research Laboratories, West Point, Pa. 


We thank Dr Philip Vella of Merck Sharp & Dohme Research Lab- 
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Apparent Decreased Risk of Invasive Bacterial Disease 
After Heterologous Childhood Immunization 


Steven B. Black; MD; James D. Cherry, MD; Henry R. Shinefield, MD; 
Bruce Fireman, MS; Peter Christenson, PhD; Dominique Lampert, MS 


è To investigate the possibility that there might be an in- 
creased risk of heterologous invasive bacterial disease after 
routine childhood immunization with measles, mumps, and 
rubella vaccine live; diphtheria and tetanus toxoids and per- 
tussis vaccine; and oral poliovirus vaccine live, a case- 
control study was conducted within the Kaiser Permanente 
Northern California pediatric population. Contrary to the 
premise, an apparent protective effect against invasive bac- 
terial disease was detected after all childhood vaccinations. 
However, when adjustment was made for frequency of well- 
care visits and day-care attendance, no significant relation- 
ship was seen between receipt of routine childhood immu- 
nizations and risk of invasive heterologous bacterial disease 
for any individual vaccine, although a statistically significant 
protective effect was detected within 1 or 3 months after the 
receipt of any vaccine. Since a decreased risk of invasive 
bacterial disease was also noted to be related to the receipt 
of routine well-child pediatric care, other preventive health 
care measures may be responsible for the apparent immu- 
nization protective effect. 
(AJDC. 1991;145:746-749) 


S hortly after release of the polyribosyl phosphate Hae- 
mophilus influenzae type b vaccine, a possible increased 
risk of acquiring invasive disease due to H influenzae dur- 
ing the 3-week period after receipt of the polyribosyl phos- 
phate vaccine was reported. More recently, in a field trial 
of two acellular pertussis vaccines in Sweden, it was ob- 
served that four vaccinees, but no controls, died of inva- 


See also pp 734 and 750. 


sive bacterial disease during the follow-up period.” Be- 
cause of these reports regarding the possibility of an in- 
creased risk of bacterial disease following childhood im- 


Accepted for publication December 21, 1990. 

From the Northern California Kaiser Permanente Vaccine Study 
Center and the Permanente Medical Group Division of Research, 
Oakland, Calif (Drs Black and Shinefield, Mr Fireman, and Ms Lam- 
pert); Department of Pediatrics, UCLA Medical Center (Dr Cherry); 
and the Department of Biomathematics, UCLA School of Medicine 
(Dr Christenson). 

Reprint requests to Kaiser Permanente Pediatric Vaccine Study 
Center, 280 W MacArthur Blvd, Oakland, CA 94611 (Dr Black). 


746 AJDC—Vol 145, July 1991 


munizations, a study was undertaken to investigate the 
relationship, if any, between risk of heterologous bacterial 
disease and receipt of diphtheria and tetanus toxoids and 
pertussis (DTP) vaccine; measles, mumps, and rubella 
(MMR) virus vaccine, and oral poliovirus (OPV) vaccine 
live immunizations during the first 2 years of life. 


PATIENTS AND METHODS 

Invasive bacterial disease occurring in children between ages 
1 month and 2 years in the Kaiser Permanente Medical Care Pro- 
gram of Northern California during the years 1986 through 1988 
were identified from a computerized microbiology laboratory da- 
tabase. The medical records of all cases were reviewed to verify 
that each child had invasive bacterial disease as defined by a pos- 
itive bacterial culture from a normally sterile site. Two controls 
were selected from the Kaiser Permanente Medical Care Program 
membership and matched to individual cases with respect to age 
(+1 month), sex, zip code of residence, and duration of health 
plan membership. A chart review was conducted of all cases and 
controls to record all immunizations within 3 months of the index 
date, defined as the date of onset of invasive bacterial disease for 
the cases and the corresponding reference date for the matched 


controls. The reference date for controls was the date of diagnosis ` 


for the corresponding patient. In addition, telephone interviews 
were conducted with the parents of cases and controls to obtain 
information on possible covariates, including day-care, breast- 
feeding, parental ethnicity, parental education, and crowding. 
Subsequent to the initial analysis, an additional chart review was 
conducted to investigate frequency of well-care visits as a possible 
covariate. In this review, the tote] number of well-care visits that 
had occurred for each child within 6 months before the onset of 
illness for cases and the corresponding reference date for controls 
was obtained. Possible predictors of disease include immuniza- 
tion within specific intervals prior to the index date and the po- 
tential covariates. Individual conditional logistic regression mod- 
els that recognize case-control matching were used to assess the 
effect of possible predictors individually on disease. Multiple 
conditional logistic regression was then used to determine the 


_ adjusted effect of recent immunization on disease by controlling 


for significant confounding covariates. Odds ratios relating im- 
munization and disease were calculated from the regressions.* 


RESULTS 
Between January 1986 and December 1988, 223 cases of 
invasive bacterial disease were identified by the Kaiser 
Permanente Medical Care Program Regional Microbiology 
Laboratory. Of these, 144 were due to Pneumococcus, 58 
due to H influenzae, seven due to Escherichia coli, five due 
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‘Table 1.—Cases and Controls Immunized at S 
% immunized 


‘eo BF 


Interval, d Vaccine 


Controls 
(n=438) 


necified Intervals Prior to Onset of Disease* 


Odds Ratiot 


SSE. N,N OOD 
Estimate 95% CI 

(0.12-1.60) 
(0.07-1.59) 


(0.10-1.18) 


(0.06-0.47) 
(0.02-0.41) 
(0.06-4.47) 
(0.07-0.49) 


(0.16-0.78) 
(0.19-1.00) 
(0.03-2.19) 
(0.16-0.70) 


(0.01-0.51) 





(0.01-0.40) 


*DTP indicates diphtheria and tetanus toxoids and pertussis vaccine; OPV, oral polio virus vaccine live; MMR, measles, mumps, and 


rubella vaccine live; and CI, confidence interval. 


tRatio of the odds of disease among children vaccinated in the interval to the odds of disease among children not vaccinated in the 


interval, obtained from conditional logistic regression. 
+DTP, OPV, or MMR. 


to Meningococcus, and nine due to other organisms. The 
age range of cases was between 1 and 20 months with most 
disease occurring between 5 and 15 months of age. Chart 
review was accomplished for 221 of 223 cases and 438 of 
446 controls. Telephone interviews were completed for 
202 of 223 cases and 414 of 446 controls. 

The percentage of cases and controls immunized at spe- 
cific intervals up to 3 months prior to onset of illness in the 
cases is shown in Table 1. Generally, controls were about 
four times more likely to have been immunized within 
either 1 or 3 months than were cases. Odds ratios utilizing 
case-control matching translate immunization rates into 
ratios of likelihood of disease. (An odds ratio of 1 would 
indicate no difference between cases and controls.) Ignor- 
ing other factors related to disease, recent DIP or OPV 
immunization reduces the risk of disease by a factor of 0.07 
to 0.44. Table 2 shows the potential for confounding the 
observed results. Thirtv-one percent of cases attended 
day-care compared with only 16% of controls (P<.0001). 
Children in day-care were at significantly greater risk of 
disease than those who were not (odds ratio, 2.40). In con- 
trast, cases had significantly fewer well-care visits than 
controls (P<.0001). They had an average of 1.1 well-care 
visits within 6 months prior to onset of illness, whereas 
controls had an average of 2.6 visits during the same pe- 


riod. Children with fewer well-care visits were at signif- 


icantly greater risk of invasive bacterial disease (odds ratio, 
4.0 for none to one visit vs two visits). 

Table 3 shows adjusted odds ratios for day-care and fre- 
quency of well-care visits for 484 subjects for whom this 
information was available. (The other 177 subjects did not 
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Table 2.—Comparability of Cases and Controls in 
Potential Confounders of the Apparent Effect of 
Immunization on Disease 
Potential Factor Cases, % Controls, % p* 
Maternal ethnicityt 
White 
Black 
Hispanic 
Asian 
Maternal educationt 
High school 
College 
Professional 
No. of siblings 
None 
1 
2 
3 or more 


Breast-feeding 


Day-care attendance 
Well-child visits within 6 mo 
0 ort 
2 


*Potential confounding factors were compared between pa- 
tients and their matched controls in individual conditional logistic 
regressions that modeled the likelihood of disease depending on 
the status of the factor. NS indicates not significant. 

tEthnicity and education distributions tor fathers are nearly 
identical to those for mothers. 


—— 
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Table 3.—Odds of Disease Based on Recent Immunization History, Adjusted for Day-Care Status 
and No. of Well-Care Visits Within 6 Months* 


Receipt of Vaccine in Interval - 
ca 


Interval, d Vaccine Cases, % = Controls, % 


0-7 


vaccine live; and MMR, measles, mumps, and rubella vaccine live. Day-care status, well-chi 


available for 167 patients and 317 controls. 


ORT 


95% CI 


(0.04, 3.53) 
(0.05, 4.25) 


(0.03, 2.33) 


(0.10, 1.41) 
(0.02, 1.11) 
(0.01, 2.33) 
(0.09, 0.95) 


(0.38, 2.76) 
(0.50, 3.96) 
(0.06, 8.76) 
(0.38, 2.45) 


(0.04, 2.50) 


(0.03, 1.63) 
*OR indicates odds ratio; Cl, confidence interval; DTP, diphtheria and tetanus:toxoids and pe vaccine; OPV, oral polio virus 





d care ‘visits, and vaccine history were 


tRatio of the odds of disease among children vaccinated in the interval to the odds of disease among children not vaccinated in the 
interval, obtained from conditional logistic regression models, which adjust for day-care status and numter of well-child care visits within 
6 months. Odds ratios for day care (yes vs no) and well-child care (at least two visits vs at most one) are similarly adjusted for each other 


and for vaccination in the interval. 


differ in vaccination rates from these 484 subjects.) There 
was still a tendency for recently immunized children to 
have less risk of disease, but for most vaccines and in- 
tervals the odds ratios shifted toward the no-effect value 
of 1.0. The apparent contradictory odds ratio of 1.41 for 
OPV 31 to 60 days prior to the reference date was due to 
proportionally more cases than controls with none or one 
well-care visit, and no OPV immunizations in this interval 
among these subjects. Among subjects with at least two 
well-care visits, 14% of cases and 9% of controls received 
OPV in this interval. A similar phenomenon occurred for 
DTP in this interval. | 

During the 0- to 30-day interval for any vaccine, 3% of 
cases and 15% of controls were immunized. The odds ratio 
was 0.26 (95% confidence interval [CI], 0.09 to 0.76; 
P=.01). Similarly, for the whole 90-day period for any vac- 
cine, 9% of cases and 34% of controls were immunized 
(odds ratio, 0.31; 95% CI, 0.13 to 0.73; P=.01). 

Day-care attendees are almost twice as likely to develop 
disease, and children with at least two well-care visits in 
6 months are at one tenth the risk of disease as are children 
with at most one well-care visit. 


COMMENT 


We have investigated a possible increased risk of het- 
erologous invasive bacterial disease following routine im- 
munizations in early childhood. In this case-control study 
we observed an apparent protective effect of MMR, DTP, 
or OPV against the development of invasive bacterial dis- 
ease for a 1- or 3-month period. When the data were an- 
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alyzed for available information on covariates including 
socioeconomic indicators, race, and day-care attendance, 
only day-care was found to be a potential confounder. 
However, this possible confounding was in the direction 
of increasing the apparent protective effect of vaccination; 
children in day-care are both at increased risk of bacterial 
disease and more likely to be vaccinated. Subsequently, 
a second chart review was undertaken to determine the 
frequency of well-care visits among cases and controls. In 
this second review, it was found that children who re- 
ceived well care were significantly less likely to develop 
invasive bacterial disease than those who had few or no 
well-care visits. With adjustment for this confounder, the 
apparent protective effect of routine childhood immuni- 
zation against subsequent heterologous invasive bacterial 
disease was greatly diminished in magnitude and preci- 
sion, and became a statistically nonsignificant trend for 
each vaccine considered individually. 

It is possible that the apparent difference in disease risk 
between cases and controlsis the result of selection bias. That 
is, children who were ill at the time of their well-care visits 
were less likely to be immunized than children who were 
well. However, if this were the explanation for the observed 
difference, one would have expected that cases would have 
been less likely to be immunized, but not less likely to receive 


well care. If deferral of immunization in sick children ac- 


counted for the observed results, one would have expected 
the number of well-care visits to be the same. 

The biologic plausibility of a protective effect of routine 
childhood immunization with DTP, OPV, and MMR must 
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be considered. Endotoxin, a component of the pertussis 
portion of the DTP vaccine, is a known protective factor 
against experimental bacterial infections.” In one experi- 
ment, protection induced by Bordetella pertussis was still 
present 49 days after vaccine administration. Infection 
with the measles virus elicits the production of interferon, 
and this may offer protection against other viral infec- 
tions.® Since invasive bacterial disease may have a rela- 
tionship to respiratory viral infections it is possible that 
MMR immunization could also be a factor in decreasing 
the occurrence of invasive bacterial disease.’ However, 
since the protective findings in this study were uniform 
overa3-month period, itis difficult to attribute them solely 
to the vaccine properties discussed above. 

Based on our data, we conclude that there is no evidence 
of an increased risk of invasive bacterial disease following 
any of the routine childhood immunizations investigated; on 


the contrary, there is a trend toward lower rates of disease . 


among children after receiving these immunizations. Fur- 
thermore, the receipt of routine well-child pediatric care is 
associated with a decreased risk of invasive bacterial disease 
that appears to be unrelated to the receipt of childhood vac- 
cinations and may relate to other factors such as nutrition 
counseling, other preventive health care measures, or an in- 
creased level of health consciousness and hygiene among 
parents bringing their children in for well-care visits. 
Although a protective effect of the vaccines is biologi- 
cally plausible, it is possible that the apparent protective 
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effect is related to good health practices that are only par- 
tially reflected in well-child care visits. 


This study was funded by an unrestricted grant from Lederle Lab- 
oratories, Pearl River, NJ, and by the Community Services Program 
of the Northern California Permanente Medical Group. 


References 

1. Black S, Shinefield H, Hiatt RA, et al. b-CAPSA 1 Haemo- 
philus influenzae type b capsular polysaccharide vaccine safety. 
Pediatrics. 1987;79:321-325. 

2. Ad Hoc Group for the Study of the Pertussis Vaccines. 
Placebo-controlled trial of two acellular pertussis vaccines in 
Sweden: protective efficacy and adverse events. Lancet. 
1988; 1:954-960. 

3. Storsaeter J, Olin P, Berit R, et al. Mortality and morbidity 
from invasive bacterial infections during a clinical trial of acel- 
lular pertussis vaccines in Sweden. Pediatr Infect Dis. 
1988; 7:637-645. 

4. Breslow NE, Day NE. Statistical Methods in Cancer Re- 
search. Lyon, France: International Agency for Research on Can- 
cer Scientific Publications; 1980:248-279. 

5. Dubos R, Schaedler R. Reversible changes in the suscep- 
tibility of mice to bacterial infections. J Exp Med. 1956; 104:53-65. 

6. Petralli JK, Merigan TC, Wilbur JR. Circulating interferon 
after measles vaccination. N Engl J Med. 1965;273:198-201. 

7. Young LS, LaForce M, Head JJ, Feeley JC, Bennett JV. A 
simultaneous outbreak of meningococcal and influenza infec- 
tions. N Engl J Med. 1972;287:5-9. 


Invasive Bacterial Disease—Black et al 749 


—_—— eee 


—_— 


Article 


DTP Immunization and Susceptibility 
to Infectious Diseases 


Is There a Relationship? 


Michael Davidson, MD, MPH; G. William Letson, MD; Joel I. Ward, MD; Angela Ball, MD; 
Lisa Bulkow, MS; Peter Christenson, PhD; James D. Cherry, MD, MSc 


è A two-part study was carried out in Alaskan Native chil- 
dren to evaluate the potential risk of invasive bacterial dis- 
ease and the occurrence of minor illnesses after immuni- 
zation with diphtheria and tetanus toxoids and whole-cell 
pertussis vaccine (DTP). First, a case-control comparison 
was performed with 186 children who had invasive Hae- 
mophilus influenzae type b or Streptococcus pneumoniae 
disease (cases) and 186 healthy controls matched for sex, 
region of residence, birth date, and number of DTP immu- 
nizations. The proportion of cases and controls immunized 
in the 30-day period before onset of disease for cases or 
reference date for controls was identical, suggesting no as- 
sociation with DTP immunization. In a second analysis, the 
occurrence of any illness, particularly infectious diseases, in 
104 study subjects was compared for the period 30 days 
before and after 377 DTP immunizations. The rate of illness 
before immunization was 53%, and after immunization, 
43%, again suggesting no causative effects from DTP im- 
munization. Despite the high rates of invasive bacterial dis- 
ease and nearly compete DTP immunization status in this 
population, no consistent relationship could be demon- 
strated between DTP immunization and susceptibility to in- 
fectious diseases. 
(AJDC. 1991;145:750-754) 


U ntil recently, little attention has been given to the pos- 
sibility that pertussis vaccination might affect the 


See also pp 734 and 746. 


susceptibility of children to other infectious diseases. 
However, ina large acellular pertussis vaccine efficacy trial 
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conducted in Sweden in 1986 and 1987, it was observed 
that three pertussis vaccinees died of invasive bacterial 
infections.1? In another recent study, infants who were 
immunized with diphtheria and tetanus toxoids and 
whole-cell pertussis vaccine (DTP) subsequently had an 
increased rate of fever, cough, and diarrheal illness.3 
To examine these issues further, we evaluated in Alaska 
Native infants the potential risk of, or protection from, 
invasive bacterial disease and other minor illnesses after 
DTP immunization. We selected the Alaskan Native 
American population (Eskimo, Indian, and Aleut) for this 
study because they suffer the highest known incidence of 
invasive Haemophilus influenzae type b and Streptococcus 
pneumoniae disease, and detailed surveillance data for 
these diseases are available for the past 10 years.45 Also, 
there is a concerted statewide effort to immunize all Alas- 
kan children with DTP, and the state maintains comput- 
erized immunization records. In this study we performed 
two analyses: (1) to evaluate the temporal relationship of 
DTP immunization in children with and without invasive 


1 


H influenzae type b and S pneumoniae disease and (2) to ` 


evaluate in those children with complete medical record 
reviews the occurrence of any illness, particularly infec- 
tious diseases, in the 30-day period before and after DTP 
immunization. 
SUBJECTS AND METHODS 

Study subjects were Alaskan Native American Eskimos, In- 
dians, or Aleuts residing in two health service areas of the Alaska 
Area Indian Health Service: the Yukon-Kuskokwim Delta and the 
Anchorage service units. 


Case-Control Analysis 

Cases had invasive H influenzae type b or S pneumoniae disease 
proved by culture of specimens obtained from normally sterile 
body sites (blood, cerebrospinal fluid, empyema, or joint space) 
during the period from January 1, 1980, through April 1988 and 
were 2 to 24 months old with at least one previous DTP immu- 
nization. Cases were detected by both active and passive sur- 
veillance for invasive H influenzae type b and S pneumoniae dis- 
eases, as previously described.45 Children who had received 
previous H influenzae type b vaccines were excluded. 

For each case, one control was selected from computerized 
birth logs starting from the birth date of the case and matching 
for birth date, sex, residence within the same service unit, and 
the number of DTP immunizations given at the time of disease 


DTP and infectious Diseases—Davidson et al 


am 


Table 1.—Characteristics and Comparability of 
Cases and Controls* 
No. (%) 


Controls 



































l Cases 
Matched Characteristics 





Gender 
M 103 (55) 103 (55) 
F 83 (45) 83 (45) 
AEREN 
nchorage Service Unit 42 (23) 42 (23) 
Yukon-Kuskokwim 144 (77) 144 (77) 
No. of DTP immunizations 
before disease diagnosis or 
reference date 
1 48 (26) 48 (26) 
2 39 (21) 39 (21) 
3 l 89 (48) 89 (48) 
4 10 (5) 10 (5) 
Age at disease diagnoses 
or reference date 
Mean+SD, mo 10.5+5.0 10.5+5.0 
Under 1 y 118 (63) 118 (63) 
Unmatched Characteristics 
Ethnicity (Native American) 
Eskimo 159 (85) 162 (87) 
Indian 12 (6) 10 (5) 
Aleut 13 (7) 13 (7) 
Mixed Eskimo/Indian 2 (1) 1 (1) 
Proportion Alaskan native 
<4/8 14 (10) 21 (13) 
4/8 24 (17) 28 (17) 
5/8-7/8 10 (7) 5 (3) 
8/8 = 96 (67) 106 (66) 
_ Unknown 42 26 
Maternal parity at birth 
of study subject 
1 (1st child) 55 (30) 50 (28) 
2 43 (24) 49 (27) 
3 33 (18) 25 (14) 
4 24 (13) 25 (14) 
5 17 (9) 17 (9) 
>5 9 (5) 13 (7) 
Unknown 5 7 
Birth weight 
<2500 g 11 (6) 8 (4) 
Mean=+SD, g 3423+563 3525+546 


Maternal age at birth 
of study subjects, y 
(mean+SD) 26.3+5.7T 27.5+5.5 


*DTP indicates diphtheria and tetanus toxoids and whole-cell 
pertussis vaccine. 

+P=.04 when compared with age of mothers o7 controls. All 
other comparisons not significantly different. 





diagnosis. When cases were from small communities (under 1000 
population), controls were selected from a distant village within 
the same service unit. This was done to avoid overmatching, 
resulting from coincident immunizations in a village adminis- 
tered by a visiting public health nurse. Controls were excluded 
if they had a history of pneumonia, meningitis, cellulitis, sepsis, 
or arthritis diagnosed during the first 24 months of life or if they 
had received any H influenzae type b vaccines. To compare in- 
tervals from immunization, a reference date for the controls was 
established. This reference date was the day that the control was 
the same age as his or her matched case at the time of diagnosis 
of H influenzae type b or S pneumoniae disease. 

All available medical records for both cases and controls, in- 
cluding the public health nurse immunization records, were re- 
viewed to verify and identify all vaccinations, illnesses, birth 
weight, maternal age, and birth order. Computerized Indian 
Health Service medical record summaries were also searched for 
illness and immunization data. Cases and controls were com- 
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pared with respect to the interval from the last DTP immunization 
to the diagnosis date of illness for cases or to the reference date 
for controls. 

Statistical analyses included McNemar’s test to compare the 


- proportion of cases and controls having recent immunizations 


and the paired t test to compare mean interval differences. A 
conditional logistic regression analysis of case-control differences 
for maternal age, parity, birth weight, ethnicity, and interval 
since last immunization was also used to detect effects of po- 
tential confounders.* Odds ratios and their confidence limits 
were calculated for varying intervals between immunization and 
the date of diagnosis of invasive bacterial disease for cases or 
reference date for controls.’ 


Analysis of All Illnesses 

The complete medical records for both outpatient and inpatient 
encounters were available for 104 cases and controls who resided 
in the communities of Bethel and Anchorage. These records were 
reviewed for the occurrence of all illnesses, including minor in- 
fectious diseases, during the periods 30 days before and after each 
DTP immunization. For all illness and selected infectious illness, 
McNemar’s test was used to compare the occurrence of illness 
in the prevaccine vs postvaccine periods for cases and controls 
and for the two combined. 


RESULTS 
Cases 

During the study period, there were 179 H influenzae 
type b and 94 S pneumoniae cases of invasive disease in 
Alaskan Native children between 2 and 24 months of age 
at the time of diagnosis. Of this group, 55 cases of invasive 
H influenzae type b and 32 cases of S pneumoniae disease 
were excluded from the study for one of three reasons: (1) 
they had participated in an H influenzae type b conjugate 
vaccine trial (N=37); (2) they lacked previous DTP im- 
munization or could not be adequately matched to a con- 
trol child (N =30); or (3) they had not yet been reported 
on by surveillance at the time of study (N = 20). There were 
five cases with more than one episode of invasive bacterial 
disease; only the first illness was considered. In the final 
analysis, there were 124 H influenzae type b and 62 S pneu- 
moniae cases with matched controls. Of these cases, 31.2% 
had meningitis, 27.4% had pneumonia, 0.6% had epi- 
glottitis, 12.4% had arthritis, 10.1% had cellulitis, and 
18.4% had septicemia/bacteremia. 


Case-Control Analysis 


The characteristics and comparability of cases and con- 
trols are shown in Table 1. The mean age of the mothers 
of cases was 26.3 years, whereas it was 27.5 years for moth- 
ers of controls (P= .04). There were no other significant 
differences between the groups. The birth dates of 69% of 
the case-control pairs were 14 days or less apart; only 3% 
were more than 60 days apart. 

Shown in the Figure are the weekly intervals from last 
DTP immunization to date of disease diagnosis for cases 
or from last immunization to the reference date for con- 
trols. Considerable weekly variations occurred for both 
cases and controls. However, in the 1st month after im- 
munization, the distribution of individuals in weekly in- 
tervals after DTP immunization was equal for cases and 
controls. Cases predominated intermittently over controls 
for the 5th through the 10th weeks after immunization. 
Controls predominated over cases or were equal to cases 
for 19 of the 30 subsequent intervals analyzed. 
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‘Time from the most tecen immunization to the diagnosis ofi invasive Haemophilus influenzae type. bor Streptococcus pneumoniae ‘disease 


-for'cases or, ‘the matched reference date for healthy controls., 


‘Analyses stratified for first, second, third, or fourth rec- © 


“ommended DTP immunizations at approximately 2, 4, 6, 


_ and 18 months of age were also performed, and no as- 


_ sociations were found. Therefore, ony the combined data 
‘are presented. 

In the categoric analysis i in Table 2, the nuinbers of cases 
‘and controls are‘presented by specified intervals from the 
last DTP immunization to the date of disease diagnosis or 
reference date. The numbers of cases and controls who 
-were immunized within 30 days of disease'onset or'ref- 
erence date respectively were identical. Of the seven pe- 
riods examined, the combined odds ratio was 1 for the first 
‘ three, slightly greater than 1 for the next two, and below 
1 for the final two. The only variation of note was in the 
. 31- to 60-day period for invasive S pneumoniae disease. Im- 
“munization occurred int 19 cases and only 10. controls 
: (P=.05; odds ratio, 3.3, with a confidence interval of 1.1 


‘-to.10). A similar.trend for $ pneumoniae disease was noted . 


_in the 61-'to' 90-day period. ' | 
The mean interval from the last. DTP to diagnosis was 
_ 110 days for cases compared with 128 days to the reference 
‘date for controls; the corresponding medians were 80'and 
101 days, respectively (P<.05). A similar analysis was ře- 
. peated separately for meningitis, and no significant case- 
“control differences were found, nor,was there an imbal- 
ance in the 31- to 90-day interval. A multivariate logistic 
_ regression analysis of the variables shown in Table 1:and 
“ the intervals in Table 2 also revealed no additional asso- 
„ciations bëtween DTP våccination and disease. 


- 
i = 
' 


- Analysis of All Illnesses 


To evaltiate further any possible temporal association 


_ between illness and DTP immunization, the occurrence of 


"any illness during the 30- -day porion before.and.after DIP’ | 
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‘administration was ee for the subset of infants for: 


„whom all medical records were available (Table 3). For this’. 


analysis, there were only:minor differences between cases’ 
and controls, and therefore the two were combined for the 
analysis in Table 3. For all categories examined, a higher. 


‘proportion of the 30-day patient intervals before (rather 
‘than after) immunization had any illness. This was also’ 


true for all of the infectious disease illnesses. These dif-* 


ferences achieved statistical significance: only for. all ill-_ 
“nesses combined (53% vs 43%; P<.004) and likely. reflects - 
-the fact that immunizations are usually withheld from ill: 
children’ (well-child effect; see the “Comment” section). 


During the first 18 months of life, total minor infectious: 


illnesses were more common in infants: who developed: 
-invasive bacterial disease (0.98 episodes per month) than. 


in infants withouti invasive bacterial disease (0.67 ee 


i per money) 


COMMENT 


In animal model systems, pertussis vaccine aud iealaied 


pertussis antigens-have been found to have an effect on 
the susceptibility of the ‘animals to other bacteria and to. 
viruses; in some systems protection is observed, and in: 


‘others increased susceptibility occurs. %17- In most of these 
systems, the effects are short-lived; the bacterial or viral’ 


challenge must occur within a few days of imimunization. 


‘viral system:in which pertussis vaccine rendered the mice 
resistant to the virus for a period of 5to 35 days after im- 


munization. 15 


In a traditional case- -control study, patients with a par- 


t 
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~ . The most persistent’ effect was noted in a mouse adeno-: 


Saler disease (ie, cases) are compared with randomly se-- 
‘lected or matched controls without disease to assess the. 
relative prévalence of some associated risk. factor. One: 
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Table 2.— Number of Hib and Sp Cases and Controls 

With DTP Immunization During Specified Time 

Intervals Before Onset of Disease in Cases. and 
Reference Date in Controls*- 


Odds Ratiot 
No. ` l (95% 
‘Confidence 
Interval) 


1.0 (0.05-20.9) 


Interval, 
- d 


Category Cases Controls Pt 


— 
© 


1.0 (0.05-20.9) 


2.0 (0.2-22.1) 
0.5 (0.0-15.3) 


1.0 (0.2-5.0) 


1.2 (0.5-2.8) 
.7 (0.2-2.4) 


i — 


0 
6 
6 
0 
8 
8 
0 
.0 
5 
3 
.9 
0 


8 


À » 
oo h Wu Ww 


Ua 


*Hib indicates Haemophilus influenzae type b; Sp, Streptococ- 
cus pneumoniae; and DTP, diphtheria and tetanus toxoids and 
whole-cell pertussis vaccine. | 
tMcNemar’s test, using case-control matching. 
+Ratio of the odds of a case being immunized in the specified 
interval relative to the odds of its controls.being immunized in the 
same interval. l 


purpose of matching is to eliminate potential confounding 
effects. The present study is different from a classic case- 


- control study, because the prevalence of DTP immuniza- 


tion is, by design, equivalent for cases and controls. What 
we evaluated was the temporal proximity of DTP immu- 
nization to the occurrence of invasive bacterial disease, 
concentrating on the earliest time intervals. Our hypoth- 
esis is that a cause-and-effect relationship would lead to 


‘shorter intervals for the cases relative to controls. 


The possibility of overmatching should be considered as 
a possible explanation for the lack of differences in this 
study. By matching too closely, one might select a control 


‘group that is too much like the cases for all factors, in- 


cluding timing of DTP immunizations. In our study, con- 
siderable effort was made to eliminate confounding effects 
by carefully defining and restricting both the study cases 
and controls for potential confounding factors and match- 
ing the controls only for potential confounders. (factors 
that might influence the timing of immunization.or the risk 
of bacterial disease). Previous DTP immunization was 


such a matching/confounding factor. Nearly all Alaskan . 


Natives are immunized, and minor infectious illnesses are 
more common for H influenzae type b and S pneumoniae 
cases than controls during the first 18 months of life, fre- 
quently resulting in postponement of immunization. 
Without matching on the number of immunizations, cases 
would have received fewer DTP doses, suggesting a pro- 
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Table 3.— Occurrence of Illnesses in 104 Study 
Subjects Within a 30-Day Interval Before and After 
-~ 377 DTP: Immunizations* 


No. of No. of 
Subject- ` Subject- 
Intervals Intervals 
(%) With 

[lIness 

Before 

Immunization 


_ 198 (53) 


P 
(McNemar’s 


Immunization Test) 


Any illness 162 (43) 


Any 
infectious 
disease 

Otitis media 

Other 
respiratory . 
infections 


163 (43) 
78 (21) 


141 (37) 
70 (19) 


77 (20) 65 (17) 


Temperature 
>38°C 


Hospitalization 


50 (13) 46 (12) 
11 (3) 7 (2) 


*DTP indicates diphtheria and tetanus toxoids and 
whole-cell pertussis vaccine. 


tective effect. Also, matching on the number of DTP doses 
seemed reasonable to reduce potential confounding. ef- 
fects related to overall health status. Importantly, we did 


- not match for village of residence, which would have over- 


matched the cases and controls. The lack of rigid immu- 
nization schedules in this remote population of Alaskan 
Natives likely provides sufficient variability in the timing 
of DTP immunization to permit evaluation of time inter- 
vals as an outcome measure. 

In this investigation, we found no clear temporal rela- 
tionship between DTP immunization and risk of invasive 
bacterial infection or the risk of common pediatric ill- 
nesses. This was particularly true for the 1-month interval 
after immunization. The finding that immunization oc- 
curred in 19 S pneumoniae cases and in only 10 controls 
during the 31- to 60-day period deserves comment. This 
may be a chance occurrence, since only one significant 
result was observed in Table 2. -It seems unlikely that a 
biologic effect resulting from DTP vaccine would-be seen 
only during the 2nd month and not the 1st month. Also, 
there is no reason for a relationship to occur for S pneu- 
moniae but not H influenzae type b disease, especially when 
there were more than twice as many H influenzae type b 
cases to evaluate. Finally, there was no evidence or trend - 
of an increase in common illnesses, particularly infectious 
disease illnesses, after DTP immunization in either 
healthy infants or those with invasive bacterial disease.. 

Our results do not support the concerns raised by the 
Swedish acellular pertussis study of increased risk of bac- 
terial disease and case fatality. However, our study only 
looked at disease occurrence and not mortality, as fatal 
cases of H influenzae type b and S pneumoniae disease in 
Alaska are too rare for analysis (3% to 4% case fatality in 


_ Alaskan Native infants).*° : 


In contrast to the findings.in a small Israeli study by Jaber 
and associates,2 we found no increase in common ill- 
nesses, including infectious diseases, in the month after 
immunization.® In fact, we noted more illnesses in the 


= month before vaccination than in the subsequent month. 


This finding is likely influenced by the fact that immuni- 
zations are frequently deferred in children with infectious 


illnesses until they are well, thereby artificially increasing 
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the rate of illnesses before immunizations are given. This 
“well-child effect” is the likely explanation for our obser- 
vations. Recently, Joffe and colleagues! reported that chil- 
dren hospitalized with infectious illnesses in the Colorado 
Kaiser Foundation Health Plan had a rate of immunization 
in the preceding month that was equivalent to the rate in 
matched controls. 

In conclusion, we found no consistent evidence that 
DTP immunization has a temporal association with the 
occurrence of invasive bacterial disease in children, and 
we found no evidence that the risk is increased for any 
illnesses, particularly infectious diseases, after immuni- 
zation. 
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Educational Intervention 


Objective Structured Clinical Examination in a 
Pediatric Residency Program 


Bahman Joorabchi, MD, MEd 


è This report describes and evaluates a 42-station objective 
structured clinical examination (OSCE) administered to 29 
pediatric residents and six medical students. In half of the 
stations, residents spent 5 minutes performing a clearly de- 
fined clinical task while being rated by an observer. In the 
other half of the stations, they answered questions based on 
the data just gathered. There were six interviews with real 
or simulated patients, four physical examinations, six lab- 
oratory tests or procedures, and one chart review. Eight rest 
stops were provided. The results of the OSCE were compared 
with those of resident performance ratings and the Pediatric 
Board’s in-training examination. The OSCE scores could 
clearly separate the students from the residents and each 
class of residents from all others (construct validity). The 
in-training examination could not separate first-year post- 
graduate level and second-year postgraduate level residents. 
Resident performance ratings could distinguish only first- 
year postgraduate level from third-year postgraduate level 
residents. Residents uniformly agreed that the OSCE mea- 
sured important clinical objectives attesting to its content 
validity. Reliability for the OSCE was calculated at the 0.8 
to 0.83 range. It is concluded that valid and reliable clinical 
examinations in pediatrics are feasible, practical, and highly 
desirable. 
(AJDC. 1991;145:757-762) 


valuation of clinical competence is a desired, but elu- 
sive, goal in medical education. Valid and reliable ex- 
aminations are generally difficult, labor intensive, and 
costly. Furthermore, there is no deep-rooted tradition for 
clinical examination in this country. Despite pleas for re- 
form,'’? the prevalent certifying examinations (from Na- 
tional Boards to specialty boards) and the in-training ex- 
aminations (ITE) rely on paper and pencil tests that 
measure only cognitive objectives of generally lower tax- 
onomic levels. This is understandable given the difficulties 
of conducting any form of evaluation involving patients, 
simulated or real. Aside from the issue of costs, organi- 
zation, and manpower, one has to grapple with inade- 
quate samplings, subjective scoring, interrater variability, 
| 
| Accepted for publication November 27, 1990. 
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Joorabchi). 
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and low reliabilities. 

To overcome some of these problems, Harden and his 
associates” introduced the objective structured clinical ex- 
amination (OSCE), a multistation format that evaluates 
clinical skills and attitudes as well as cognitive objectives. 
In half the stations of this examination, the student carries 
out a clearly defined task such as a patient interview or 
physical examination or interpretation of test results, 
while an observer rates the performance. In the other half 
of the stations, the student answers open-ended or 
multiple-choice questions based on the clinical task just 
completed. 

The method has been gaining in popularity and is 
widely used in Europe and in the Commonwealth 
countries.*° In the United States, only a few medical 
schools’"' and residency programs’”’? have used it. 
Mounting an OSCE in pediatrics is an especially difficult 
task. Only one small example involving two history sta- 
tions, three physical examination stations, and seven lab- 
oratory stations given to medical students in three British 
medical schools has been reported.'*!” To my knowledge 
to date, there has been no report of an OSCE for pediatric 
residents. 

This report details an experience in the use of OSCE to 
evaluate clinical competence in 29 pediatric residents and 
six medical students in a community-based residency 
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The following is a list of professional skills, cognitive objectives, 
and affective objectives measured in each of the stations. The 
heading for each station includes the numbers and the name of 
the station, whether it was a laboratory, history, or physical 
examination station, and whether an observer was present. 
Stations 1 and 2, Urinalysis.—Laboratory, no observer 
Interprets a slide of an abnormal urinary sediment and the 
report of a urine culture 
Recognizes a normal IVP 
Decides on the need for further tests 
Orders appropriate antibiotics 
Stations 3 and 4, Bowlegs. — Laboratory, no observer 
Detects the abnormalities in bone roentgenograms of a patient 
with rickets 
Correctly interprets results of urine and blood tests 
Arrives at a differential diagnosis 
Stations 5 and 6, Cesarean Section. — History, observer present 
Obtains an adequate history from the lying-in nurse (per 
observer checklist) while an emergency cesarean section is 
in progress 
Arrives at a differential diagnosis on viewing four pictures of 
the newborn 
Answers questions on characteristics of and differences be- 
tween tremors, drug withdrawal, and neonatal seizures 
Interprets the nurse's “activity chart” and growth grid recorded 
on the newborn 
Writes appropriate hospital admission orders for the infant 
Stations 7 and 8, Hearing.—Physical examination, observer 
present 
Performs otoscopy and pneumotoscopy appropriately 
Detects presence or absence of abnormalities of tympanic 
membrane appearance and motion 
Detects conduction hearing loss in one ear grossly and by 
using a tuning fork 
Lists at least six risk factors predisposing to hearing loss in a 
child 
Stations 9 and 10, Rest Stations 
Stations 11 and 12, Cholesterol. — History, observer present 
Takes an appropriate history from a mother with a xanthoma 
diagnosed as hypercholesterolemia 
Given the results of the lipid screening tests on the children 
arrives at the diagnosis of familial hypercholesterolemia 
Uses appropriate interviewing skills (per observer checklist) 
Discusses prognosis and gives nutritional advice to the family 
Answers questions on the mode of inheritance (based on the 
family history) and on the mechanism of hypercholesterole- 
mia 
Stations 13 and 14, Swollen Ankles. — History, observer present 
Takes an appropriate history (per observer checklist) from an 
adolescent with swollen ankles 
Demonstrates appropriate interviewing skills (per observer 
checklist) 
Arrives at acute glomerulonephritis as the most likely diagnosis 
Recommends appropriate investigation 
Lists at least three possible complications 
Stations 15 and 16, Wheezer. — History, observer present 
Takes an appropriate history (per observer checklist) from the 
mother of a child with “frequent” infections 
Uses appropriate interviewing skills (per observer checklist) 
Arrives at the most likely diagnosis and gives a differential 
Offers reassuring explanations 
Stations 17 and 18, Rest Stations 
Stations 19 and 20, Facies. — Physical examination, no observer 
Detects and describes at least nine of the 15 distinct abnor- 
malities in general physical examination in this child with 
fetal alcohol syndrome 
Arrives at a differential diagnosis 
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Stations 21 and 22, Smear. — Laboratory, no observer 
Uses a microscope appropriately 
Detects four of the six abnormalities in the morphologic features 
of the blood smear 
Proposes four of the six possible differential diagnoses 
Orders at least three other necessary hematologic tests and 
avoids invasive ones (eg, bone marrow) 
Stations 23 and 24, Tachycardia.—Laboratory, no observer 
Given before-and-after ECGs, makes a diagnosis of supraven- 
tricular tachycardia in a newborn 
Points out at least four ECG characteristics that differentiate 
this from a ventricular tachycardia 
Proposes at least three means of emergency treatment (avoids 
use of verapamil) 
Stations 25 and 26, Heart Murmur.—Physical examination, 
observer present 
Performs an appropriate cardiovascular examination (per ob- 
server checklist) 
Detects and records at least five normal or abnormal pertinent 
physical signs in this patient with a VSD 
Makes a correct diagnosis of VSD, including assessment of the 
size of shunt 
Answers questions on hemodynamics and prognosis for this 
child 
Stations 27 and 28, Rest Stations 
Stations 29 and 30, Anemia.— Physical examination, observer 
present 
Performs an appropriate general physical examination on a 
child with anemia and hepatosplenomegaly (per observer 
checklist) 
Detects and records at least five of the eight major abnormalities 
on physical examination 
Arrives at a differential diagnosis 
Answers questions on possible complications and on recom- 
mended treatment for this patient 
Stations 31 and 32, Alte. — History, observer present 
Takes an appropriate history (per observer checklists, process 
and content) from the mother of an infant who “stopped 
breathing” 
Lists at least two items from the history that suggest a significant 
occurrence 
Answers questions on epidemiology, pathogenesis, manage- 
ment, and follow-up of this infant 
Stations 33 and 34: FTT.—History, observer present 
Given a 9-month-old infant with FTT, takes a focused history 
from the mother (per observer checklists for process and 
content) 
Makes a differential diagnosis 
Writes hospital admission orders 
Stations 35 and 36, Rest Stations 
Stations 37 and 38, Chart Review.—No observer; given a copy 
of the history and physical examination on a 12-year-old 
boy with abdominal pain 
Lists information missing in the history 
Lists information missing in the physical examination 
Assesses the overal! quality of the document 
Stations 39 and 40, Stridor.—Laboratory station, no observer; 
given roentgenograms of the upper airway in a child with 
stridor 
Describes the radiologic findings 
Offers the most likely diagnosis 
Outlines a plan of management 
Stations 41 and 42, Cough.—Laboratory station, no observer; 
given chest roentgenograms of a 2-year-old child with lobar 
consolidation and atelectasis of the left lung 
Describes the radiologic findings 
Gives the reason(s) for mediastinal shift 
Predicts the physical findings in the chest 


*OSCE indicates Objective Structured Clinical Examination; IVP, 
intravenous pyelogram; ECG, electrocardiogram; VSD, ventricular sep- 
tal defect; and FTT, failure to thrive. 


Clinical Examination—Joorabchi 


program. The following hypotheses were formulated: 
(1) residents at an advanced level of training would score 
higher than the more junior residents and students (con- 
struct validity); (2) there would be a low but acceptable cor- 
relation between the OSCE scores and the results of the 
monthly resident evaluation (concurrent validity); and (3) 
residents would agree that the OSCE is a better measure 
of clinical competence than the other methods used (con- 
tent validity). 


METHODS 
The Planning Process 
A task force composed of five full-time faculty and the two chief 
residents created a blueprint for the examination. Selection of 
problems was guided by the written program objectives and ac- 
cording to such considerations as prevalence, priority, availabil- 
ity, practicality, and adequate sampling. 


The Stations 

Forty-two stations were created as follows: there were 17 sta- 
tions for performance of a variety of well-defined clinical tasks, 
17 were for answering questions, and eight were rest stops. The 
clinical tasks were six interviews, four physical examinations, one 
chart review, and six laboratory tests. In the interview sections, 
there were two real patients with their mothers (recurrent res- 
piratory infections and familial hypercholesterolemia, respec- 
tively) and four simulated ones (the “mother” of an infant with 
failure to thrive and another of an infant with apnea, a teenager 
with a history of swollen ankles, and a lying-in nurse attending 
a mother in the process of having a cesarean section). For physical 
examination there were real patients with hearing loss in one ear, 
fetal alcohol syndrome, ventricular septal defect, and he- 
patosplenomegaly with anemia. In three of the laboratory sta- 
tions, there were roentgenograms of patients with pneumonia, 
upper airway obstruction, and rickets. In one, there were before 
and after conversion electrocardiograms of supraventricular ta- 
chycardia and in another, there was a microscopic slide of a blood 
smear of a patient with hypochromic microcytic anemia. In the 
sixth and last laboratory station, there were results of a urinalysis, 
slides of urinary sediment, and roentgenograms of an intrave- 
nous pyelogram in a patient with pyelonephritis. In the chart 
review station, an actual history and physical examination on a 
patient with abdominal pain was reproduced and the resident 
was directed to point out its deficiencies. Table 1 shows more 
details on the contents of the evaluation. 


Patient Selection and Preparation 

Pediatric clinic patients with stable physical findings and co- 
operative dispositions were invited to participate. An attempt 
was made to find duplicate patients to provide relief. For two of 
the four physical examinations, duplicate patients with identical 
findings were found. For the third, a sister of the patient with 
hearing loss was taught to simulate a conduction hearing loss in 
one ear. She was coached and tested repeatedly and learned to 
be consistent in her responses. The examination of the patient 
with fetal alcohol syndrome required mainly inspection only and 
an alternative was not thought necessary. For this initial trial, 
there were no plans to formally assess the reliability of patients 
or interviewees, but every attempt was made to ensure a level 
of consistency. Of the total of 13 individuals used (four as du- 
plicates), five had stable physical findings and two were mothers 
of patients with chronic disorders (hypercholesterolemia, fre- 
quent infections). Only six had to learn a scenario. Three of these 
were trained nurses simulating a lying-in nurse, the mother of 
a child with failure to thrive, and the mother of an infant with 
“apnea.” The fourth was the sister of a girl with conduction hear- 
ing loss who simulated the condition and the last two were sisters 
simulating a history of swollen ankles and dark urine. All the 
patients, real or simulated, were given salient features of their 
case histories in writing and were asked to memorize them. They 
were instructed not to volunteer the information unless specif- 
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ically asked. For unanticipated questions, they were to supply 
their own real-life experiences. Designers of each of the stations 
held frequent practice sessions in person or by phone until they 
were assured of a reasonable degree of consistency. Thus, given 
the stability, experience, and the background of the patients, it 
was believed that the interresident variability of the encounters 
would be minimized. Each patient or family was paid $50 as an 
honorarium. 


Checklists and Rating Scales 

For each of the history-taking and three of the examination 
stations, an observer checklist was developed that listed all the 
expected questions to be asked and maneuvers to be performed. 
The planning group agreed on a score for each item. An observer 
rating scale was similarly constructed to evaluate the process of 
the encounter. Finally, a rating scale was produced for the patient 
to assess the resident interaction and general approach. 


Test Questions 

For each of the 17 halfway stations, a set of written questions 
was prepared. These were composed of open-ended, short- 
answer, and multiple-choice questions. The latter had one or 
more correct answers with negative marks for incorrect ones. A 
serious attempt was made to avoid trivial questions and to con- 
centrate on meaningful outcomes related to the case at hand. For 
each question, all expected answers were written out and a score 
was assigned for each. Finally, a minimum pass level was derived 
for each station. All of this work was done by committee con- 
sensus. 


Resident and Observer Orientation 

Two weeks before and again on the morning of the examina- 
tion, a three-page orientation handout was discussed with the 
residents and their questions were answered. In addition to an 
explanation of the test procedures, they were cautioned to do 
exactly what was asked of them and no more. They were told to 
describe to the observer what they were doing and what they 
were finding in the physical examination stations. Otherwise 
they were to have no interaction with the observers. Each res- 
ident was given a sufficient number of name tags to affix to all 
the various rating scales and answer sheets. Another orientation 
handout was produced and mailed to the observers and was dis- 
cussed as a group on the morning of the test. Each observer was 
expected to learn two stations. 


The Test Administration 

The examination, given over a 4¥-hour period, took place in 
a single large hall on Saturday morning, April 7, 1990. There were 
enough examining rooms for each patient encounter and labo- 
ratory station. Desks and chairs were set up outside each room 
for answer stations. Five minutes were allowed for each station 
and 1 minute was allowed for changeovers. The timekeeper an- 
nounced each round by a shrill whistle. At the start, one half of 
the residents entered the odd-numbered stations, including rest 
stops, while the other half waited their turn. As the first group 
emerged to answer their questions, the second group took their 
places. Runners continually collected answer sheets, rating 
scales, and checklists as soonas they were completed. These were 
then checked against a master list and filed. To avoid fatigue, 
three observers worked on two stations. Each rotated after four 
rounds in one station and took a four-round rest after eight 
rounds of work. Similarly, physical examination patients rotated 
every four rounds. Schedules were made for each patient and 
observer to indicate where he or she was expected to be at each 
round. A running count of the rounds was kept on a flip chart. 


Resident Feedback 
At the end of the session, each resident anonymously filled out 
a form evaluating the process and content of the examination. 
There were seven Likert-type questions with five scales ranging 
from “strongly agree” (5) to “strongly disagree” (1). In addition, 
there were three open-ended questions asking about problems 
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Students PL-1 PL-2  PL-3 


136 151 166 =13.5 
50 57 68 11.06 
-E E T a - 429 3.85 


*PL-1 indicates first-year postgraduate level; PL-2, second-year post- 
graduate level; and PL-3, third-year postgraduate level. 

tGroup means of the sum of all station scores; OSCE indicates 
objective structured clinical examination. 

Group means of percent correct; ITE indicates in-training examina- 
tion. 

§Group means of 1 year of ratings, scales 1 to 5; RPR indicates 
resident performance rating. 





during the test, organization of the test as a whole, and overall 
impression. 


Other Test Scores Used for Comparison 

There were two other scores for comparison: resident perfor- 
mance ratings (RPRs) are five-point Likert-type rating scales that 
are completed monthly by attending physicians and by chief res- 
idents. They consist of sections assessing attitude, interpersonal 
relationship, clinical judgment, knowledge base, and technical 
skills. During the last year, each of the three hospitals’ Evaluation 
Subcommittees met at the end of each month’s rotation and com- 
piled an overall rating that was then forwarded to the program 
Evaluation Committee. Participation of nursing staff was con- 
sidered a significantimprovementin the process. For the purpose 
of this study, the overall scores for the ratings of the previous year 
were averaged and used in the comparisons. The other test scores 
were those of the American Academy of Pediatrics ITE which all 
but three of the residents had taken the previous July. 


Data Management 

All answer sheets, rating scales, and checklists, including res- 
ident evaluation of the examination, were corrected by hand. All 
scores for each station were converted to a proportion of the max- 
imum score that ranged from 8 to 12 based on a differential 
weighting system. The data were tabulated and summed in var- 
ious ways using a spread sheet program. A statistical program 
was used to calculate one-way analysis of variance, Pearson 
Product-Moment and Spearman Rank-Order correlations, and 
a-reliability coefficient. The OSCE scores of various groups of 
examinees were compared with each other and with their scores 
in the other tests available. The level of statistical significance was 
taken to be P less than .05. 


RESULTS 

Table 2 shows the results of one-way analysis of variance 
of the total OSCE scores of the four groups of trainees. The 
residents’ scores in their ITE and results of their monthly 
RPR are also shown. The Student-Newman-Keul method 
for comparison testing showed significant (P<.05) differ- 
ences among all four groups in the OSCE scores, with 
scores being higher in groups with greater clinical expe- 
rience. This attests to the construct validity of the OSCE. 
The ITE scores differed significantly between first-year 
postgraduate level (PGY-1) and third-year postgraduate 
level (PGY-3) residents, and between second-year post- 
graduate level (PGY-2 ) and PGY-3 residents, but not be- 
tween PGY-1 and PGY-2 residents. The RPRs could dis- 
tinguish only PGY-1 and PGY-3 residents. 

Table 3 shows the results of Pearson Product-Moment 
correlations among OSCE scores, ITE scores, and RPRs of 
all the residents taken together. The correlation is strong 
between OSCE and ITE and between ITE and RPR, but is 
weaker between OSCE and RPR. This indicates that OSCE 
measures some of the same objectives measured by ITE 
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*OSCE indicates objective structured clinical examination; ITE, in- 
training examination; and RPR, resident performance rating. 


. The OSCE measured important outcomes not 
measured by other tests 


. It should be a regular part of resident 
evaluation 


. The distractions prevented achievement of 
OSCEs goals 


. | felt intensely involved in most of the 
stations 


. The patients and the historians were realistic 


. The laboratory stations were useful and 
should be continued 


. It was an enjoyable experience 





*The scales are from 1 (strongly disagree) to 5 (strongly agree). OSCE 
indicates objective structured clinical examination. 


Score History Physical Laboratory 


Total score 


History 
stations 

Physical 
examination 
stations 


Laboratory 
stations 


*Pearson product-moment correlations, P<.0001 in all instances; 
OSCE indicates objective structured clinical examination. 


and RPR. These tests were not given simultaneously but 
were close enough in time to still be considered a measure 
of concurrent validity of the OSCE. 

Thirty-two (94%) of 34 participants completed the anon- 
ymous resident evaluation forms. Results are shown in 
Table 4. As can be seen, the reactions were strongly pos- 
itive. In retrospect, more than one item should have been 
negatively worded (item 3), but the distractions of this 
complex examination were of special concern to the plan- 
ners who wished to highlight it. In any event, the open- 
ended questions invited negative comments by asking for 
problems with any of the stations. In the section asking 
for “overall comments,” eight residents volunteered state- 
ments about the relevance of the examination to clinical 
evaluation. When asked about the organization of the 
event, 23 (92%) of the 25 who answered the question had 
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laudatory comments about the smooth running of the ex- 
amination despite this being a first-time experience for all. 
There were remarkably few complaints about the individ- 
ual stations. Three residents needed more time in stations 
requiring psychosocial histories, while one resident felt 5 
minutes was too long for each station. Two residents felt 
time pressures in answering questions and one would 
have preferred videotapes to slides of the newborn. On the 
whole, the resident's reaction can be taken as evidence for 
content validity of the OSCE. 

Reliability of the examination was tested in different 
ways. Using each station as a test item, coefficient a was 
calculated to be .80. Using this figure, SE of measurement 
for the total OSCE score was calculated as +12.2 points 
(mean [+SD] for the total group, 139.3+27.2; range, 88 to 
191). Next, dividing the stations into two equivalent halves 
based on what was being measured, a split half reliability 
index of 0.83 was obtained. Finally, Table 5 shows cor- 
relations between scores derived for subsections of the 
OSCE (history, physical, and laboratory stations). All of 
this can be taken to indicate good reliability for the test as 
a whole. 


COMMENT 


Evaluation is a powerful determinant of student learn- 
ing. Alterations in examination methods have been shown 
to change both learning and teaching behaviors.'*'? Un- 
fortunately, as most often practiced, examinations are also 
the weakest link in the educational process. In the United 
States, most formal examinations in medicine mainly test 
cognitive objectives of lower taxonomic orders. Yet Alt- 
maier et al,*”*' in studies involving pediatric and obstetric 
residents, found that only 20% to 30% of critical incidents 
selected as defining successful performance among resi- 
dents were cognitive in nature; the remainder dealt with 
attitudes, communication skills, and interpersonal rela- 
tions. These latter attributes are presumably measured by 
performance ratings, the most prevalent mode of evalu- 
ation in postgraduate training.“ Yet these ratings gener- 
ally have low reliability (subjective assessment, poor in- 
terrater relationships, central tendency) and poor validity 
(the halo effect, influence of irrelevant attributes, and rat- 
ing of skills never directly observed).” Studies correlating 
these subjective ratings with measures of clinical compe- 
tence have yielded poor results. '*7*7° 

Thus, the emerging trend toward measuring more 
meaningful educational objectives is a welcome develop- 
ment. The task is difficult but the rewards are plentiful 
once the inertia is overcome. This initial attempt at clinical 
evaluation in our program was the high point of the ac- 
ademic year. The willingness of the parents and the older 
children to get involved (there were more volunteers than 
needed and no cancellations) was gratifying. The smooth 
running of the test was remarkable and the few glitches 
were taken in stride and in good humor. The much-feared 
problems of using children in an OSCE did not materialize. 
The total out-of-pocket cost was less than $2000 ($57 per 
examinee), not counting faculty and staff time. This com- 
pares with $140 per student in a performance-based as- 
sessment of clinical skills in 72 senior students® and with 
an estimated $200 per medical resident in a full-day OSCE 


| that used standardized patients.'* The latter figure in- 


cluded administrative, developmental, and other costs. 
No cost figures are available for our RPR. The standard 
charge for the pediatric ITE has been $30 per resident. 
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The main purpose of this study was to check validity and 
reliability of the test. The rise in OSCE scores with increas- 
ing levels of training supports construct validity for the 
examination. The fact that the ITE did almost as well in 
separating the years of training (could not distinguish be- 
tween PGY-1s and PGY-2s) and showed good overall cor- 
relation with the OSCE scores indicates that these two 
tests measured some of the same objectives. The RPR did 
less well: it could only distinguish PGY-1s from PGY-3s. 
This is understandable. Aside from the inherent weak- 
nesses of the rating process alluded to above,” residents 
tend to be compared with those in the same year of training 
rather than with those above or below. In any case, the 
good overall correlations among OSCE, ITE, and RPR (Ta- 
ble 3) can be taken as evidence for concurrent validity of 
the OSCE. The reactions of the residents and students 
were encouraging and supported the content validity of 
the examination. 

Tests measuring clinical competence suffer from low re- 
liability. The more objective nature of the OSCE and a 
wider content sampling are expected to improve reliabil- 
ity. The reliabilities obtained on this examination were 
quite respectable and on a par with multiple-choice ques- 
tions in other “objective” examinations. The relatively 
good correlations found in the present study between 
OSCE and the other more established examination meth- 
ods (ITE and RPR) should not lead to the conclusion that 
these tests are equivalent and the introduction of infinitely 
more complex and difficult OSCE is not necessary for res- 
ident evaluation. The great advantage of OSCE and other 
tests directly measuring clinical competence is in the 
strong message conveyed to the learners of what the pro- 
gram values as important and desirable outcome of their 
education. It is not the ability to memorize details that is 
valued but the ability to gather data, analyze it, and make 
justifiable conclusions, all attributes of the skillful physi- 
cian. 


I gratefully acknowledge the immense amount of time, energy, and 
talent that were unstintingly given by the members of the OSCE Task 
Force ( Ratnakar Kini, MD, Gregory Preston, MD, James Noble, MD, 
Homer Ryan, MD, Mirta Soler, MD, and Ramesh Sachdeva, MD) to 
the preparation and administration of this examination. Special 
thanks go to Michael Campbell for assistance in data processing and 
to Toni Kincannon for preparation of the manuscript. 
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Sports Medicine 


Effects of Obesity on Aerobic Fitness 
in Adolescent Females 


Thomas W. Rowland, MD 


è Obesity impairs performance in most athletic events, but 
the influence of increased body fat on cardiopulmonary 
function has not been clearly delineated. An understanding 
of the fatness-fitness relationship is important in the optimal 
design of exercise programs for obese subjects. In this study, 
27 adolescent females with body fat levels ranging from nor- 
mal to gross obesity were evaluated to determine the impact 
of adiposity on physiologic factors during maximal and sub- 
maximal treadmill walking. Increased skinfold measures 
correlated significantly with absolute maximal oxygen up- 
take throughout the range of body fat levels (r=.72), and 
oxygen consumption per kilogram of body weight and tread- 
mill endurance time both declined as fatness increased 
(r= —.49 and —.42, respectively). Obesity did not affect 
submaximal walking economy. These findings indicate that 
increased fat levels are associated with increased cardio- 
pulmonary exercise capacity, but that functional fitness de- 
clines because of the inert load created by excess body fat. 
Therefore, therapeutic exercise programs for obese adoles- 
cents are best designed to increase caloric expenditure and 
decrease body fat rather than to improve aerobic fitness. 
(AJDC. 1991;145:764-768) 


Ẹ xcess body fat may be significantly detrimental to ex- 

ercise performance, particularly in activities requir- 
ing propulsion or lifting of body weight." Increased body 
fat content has been consistently reported to relate in- 
versely to performance in events such as distance runs, 
sprints, pull-ups, and broad jumping regardless of age, 
sex, or athleticism. Watson's study of adolescent boys? 
indicated that a 46-yard decrement in distance covered in 
a 12-minute walk-run might be expected for each 1% in- 
crease in body fat. Boileau and Lohman? showed that if 
age, height, and weight of children were statistically con- 
stant, a decline from the 10th to 35th percentile in mile-run 
performance occurred when the percentage of body fat 
increased from 15% to 30%. 

Several explanations have been offered for this negative 
relationship between fitness and fatness: (1) Body fat may 
be simply an inert load during weight-bearing activities.” 
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According to this concept, cardiopulmonary responses to 
exercise are normal in obese individuals, and exercise per- 
formance is compromised by the extra “baggage” that 
needs to be transported. (2) Excessive body fat may in- 
terfere with normal cardiac and pulmonary function and 
limit maximal aerobic responses to high-exercise loads.*” 
If so, physical capabilities in obese subjects are reduced at 
least partially by direct reduction of cardiopulmonary re- 
serves during exercise. (3) Ventilatory function may be 
compromised by excessive body fat and thereby limit aer- 
obic capacity. Obesity has been reported to diminish pul- 
monary compliance, decrease the efficiency of the venti- 
latory muscles, and decrease lung vital capacity.'”""* (4) 
Cardiovascular fitness may be depressed by the sedentary 
life-style adopted by the obese individual. '* Reduced ex- 
ercise capability in this case is secondary to a decline in 
maximal aerobic power no different than that of any in- 
dividual not engaging in normal amounts of physical ac- 
tivity. 

An understanding of alterations in cardiopulmonary re- 
sponses to exercise in obese subjects bears practical im- 
portance. If adiposity causes depression of cardiovascular 
fitness, measured as the maximal oxygen uptake (Vo,max) 
therapeutic exercise programs for obese individuals 
should be designed to conform to guidelines of frequency, 
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(n=14) (n=13) 
Age, y 16.2+1.8 16.4+1.0 
Weight, kg 76.5 + 16.6 51.8 +6.8* 
Height, cm 159+6 157+5 
Skinfold sum, mm 63.9+14.9 29.7 +6.0* 
Submaximal exercise* 
Vo, 
L/min 
mL/kg per minute 
Ve 
L/min 
mL/kg per minute 
HR, beats/min 
ETR x10 
Breathing rate, 
breaths/min 


Breathing rate: 
tidal volume 


VeV o, 

Maximal exercise* 
Endurance, min 8.1+2.4 
Vo, 2.16 +0.36 

2.16 + 0.36 

29.2+3.8 

1.05 +0.05 


1.40 +0.17* 
27.0+1.3 


1.98 + 0.35 
26.1+1.8 


46.1+6.5* 
0.89+0.08 
178+14 


63.5 +14.2 
0.84 +0.11 


182 +14 
10.8+1.7 7.9+1.2" 
46+9 41+8 


33.3+9.3 
32.09 + 4.02 


38.0+14.8 
32.98 + 3.39 


10.9t + 3.6° 
1.71 +0.30° 


33.1+4.7" 
1.02 +0.05* 


L/min 
mL/kg per minute 


Ve 
L/min 64.8 +15.0° 
1.25 +0.25" 


197+11 


77.4+13.6 
1.03 +0.19 
190 +11 


mL/kg per minute 
HR, beats/min 


Oxygen pulse, 
VEJHR x10° 
Breathing rate, 
breaths/min 


11.3+1.8 8.7+1.5* 


52+8 51+9 


Breathing rate: 
tidal volume 


38.3 +16.9 
37.84+5.65 


33.1 +13.0 


Ve/Vo, 36.17 +4.53 


Ventilatory threshold 
mL/kg per minute 18.6+2.0 20.8+2.1* 
% of Vomax 63.6+6.1 66.4+7.0 


*Subjects were considered obese if the sums of their tricep and 
scapular skinfold measurements were above the 90th percentile. 
Values are means+SDs. Vo, indicates gl ge consumption per 
unit of time; Ve, expired volume per unit of time; HR, heart rate; 
RER,respiratory exchange ratio; and Vo,max, maximum oxygen 
consumption. 

+P<.05 for obese vs nonobese subjects. 

+Submaximal exercise was performed on a treadmill with an 8% 
grade at 5.2 km/h. Maximal exercise was performed at the same 
rate with 2% increases in grade every 3 minutes until exhaustion. 





duration, and intensity necessary to improve aerobic fit- 
ness." If a decrease in cardiopulmonary function is not 
characteristic of obesity, exercise programs may be of 
lower intensity sufficient to increase caloric output. The 
distinction is important, because limiting exercise inten- 
sity in managing obese patients is considered a valuable 
means of improving subject compliance. '* 

This study investigates the effects of obesity on cardio- 
pulmonary function during exercise in a group of low-fit 
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adolescent females. Specifically, information was sought 
concerning the relationship of adiposity and markers of 
maximal aerobic function, submaximal indicators of aer- 
obic fitness (heart rate, walking economy, and anaerobic 
threshold), and patterns of ventilation, particularly as they 
relate to breathing efficiency. These factors were examined 
in subjects representing a continuum of body fat levels 
from normal to grossly obese to determine if the degree 
of fatness affects the qualitative features of the cardio- 
pulmonary response to exercise. 


SUBJECTS AND METHODS 

Twenty-seven female high school students were recruited for 
treadmill testing from a physical education class designed for 
individuals with self-perceived low levels of physical fitness. The 
mean age of the subjects was 16.5 years (SD, 1.0 year; range, 15.3 
to 18.8 years). None suffered chronic disease or were acutely ill 
at testing. All denied smoking cigarettes, and there was no his- 
tory of use of medications that would affect exercise performance. 
Fourteen of the students were included in a previous report’ 
describing the effects of walking training on aerobic fitness. 

Informed consent was obtained from the parents of all subjects. 
This study was reviewed and approved by the research review 
committees of the Baystate Medical Center, Springfield, Mass. 

Measures of cardiopulmonary fitness were recorded during a 
maximal treadmill walking test. Height and weight were deter- 
mined before testing, followed by calculation of body mass index 
(BMI, weight divided by square of height). The BMI correlates 
well with other indexes of obesity; a value of 24 is believed to be 
the upper limit of “desirable” body fat, and a BMI of 29 indicates 
approximately 20% overweight.’® Triceps and subscapular skin- 
folds were measured using a skinfold caliper (Holtain, Crosswell, 
England) that provides a constant pressure of 10 g/mm?. Three 
values were obtained from the right side of the body using stan- 
dard techniques.'” The mean values were summed to create a 
skinfold score. This score has been shown to correlate with body 
density (and, thus, with body fat content) in obese and nonobese 
adolescents, with correlation coefficients of .77 to .95.'°"° 

Progressive, continuous treadmill walking was performed to 
exhaustion in an air-conditioned laboratory (20°C to 22°C). The 
subjects were acclimated to the treadmill with a 2-minute 
warm-up walk at 4.8 km/h with no grade. The initial treadmill 
slope was 6%, which was increased 2% every 3 minutes. A speed 
of 5.25 km/h was maintained, and subjects exercised until vol- 
untary exhaustion. Grasping of handrails was not permitted ex- 
cept transiently during gradient changes. At peak effort, all sub- 
jects demonstrated hyperpnea, facial flushing, sweating, and 
unsteady gait as well as either respiratory exchange ratio of more 
than .98 or heart rate exceeding 190 beats per minute. 

Heart rates were determined electrocardiographically during 
the final 30 seconds of each stage and at maximal exercise. Gas 
exchange values were measured using standard open-circuit 
techniques using a computerized metabolic cart (Q-Plex Cardio- 
Pulmonary Exercise System; Quinton Instrument Co, Seattle 
Wash). Subjects breathed through a 94-mL dead-space Rudolph 
valve, and minute ventilation was determined using a pneumo- 
tachometer in the expiratory line. Expired gas samples from a 
mixing chamber were analyzed for oxygen and carbon dioxide 
concentration using zirconia oxide and infrared analyzers, re- 
spectively. Data were averaged every 15 seconds, and used to 
calculate oxygen uptake, carbon dioxide output, expired venti- 
lation (Ve), ventilatory equivalent for oxygen (Ve/Vo,), respira- 
tory rate, tidal volume, and respiratory exchange ratio. The sys- 
tem was calibrated before each session with standard gases of 
known oxygen and carbon dioxide concentrations. 

Maximal values of gas exchange parameters were defined as 
the mean of the two highest recordings during the final minute 
of exercise. Submaximal values were defined as the mean during 
the final minute of the second stage (5.2 km/h and 8% grade). 

Confusion exists concerning the proper expression of physical 
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Fig 1.—Body mass index and skinfold scores (triceps and scapular 
sum) of the 27 subjects. 
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Fig 2.—Relationship of body fat, as indicated by sum of triceps and 
scapular skinfold thickness, and absolute maximal oxygen uptake 
(r= .72, P<.01, and y=1.33+.014x). 


fitness of obese subjects, and definition of terms is important. In 
this study, absolute aerobic fitness denotes physiologic charac- 
teristics independent of body weight or composition and is in- 
dicated by measurement of oxygen uptake. Oxygen consump- 
tion is an expression of the product of cardiac output and 
arteriovenous oxygen difference, but several factors, including 
pulmonary and hematologic factors and muscle disease, can limit 
maximal oxygen uptake.“ Functional aerobic fitness is the max- 
imal oxygen uptake relative to body mass (Vo,max/kg of body 
weight), a critical determinant of exercise capacity or perfor- 
mance, which refer to capabilities in physical activities (such as 
1-mile run time). 

Walking economy was defined as the gross oxygen cost of mov- 
ing 1 kg of body mass at a given submaximal treadmill setting. 
The maximal and submaximal oxygen pulse (Vo,/heart rate) was 
examined as an indicator of absolute cardiovascular fitness. Unfit 
individuals are characterized by a greater reliance on heart rate 
to increase Vo, (and lower oxygen pulse) than those who are fit.° 

Respiratory function during exercise was assessed using max- 
imal and submaximal Ve, breathing rate, ratio of breathing rate 
to tidal volume, and ventilatory equivalent for oxygen (VE/Vo,, 
an index of breathing efficiency). The ventilatory threshold was 
investigated as an indirect measure of anaerobic threshold. Ven- 
tilatory threshold was defined as the Vo, at the point of upward 
deflection of the ventilatory equivalent for oxygen without a con- 
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comitant rise in ventilatory equivalent for carbon dioxide. Ven- 
tilatory threshold was expressed as both Vo,/kg and percentage 
of Vo,max (which may reflect anaerobic capacity).”! 

Subjects were divided into obese (n = 13) and nonobese (n = 14) 
groups based a skinfold score above and below the 90th percentile 
(42 mm) for age, respectively.” Anthropometric and physiologic 
values were compared between groups using an unpaired Stu- 
dent’s t test. A simple Pearson’s Product-Moment Correlation 
Coefficient analysis was conducted between skinfold scores of 
the two groups as a marker of obesity and maximal absolute and 
weight-relative oxygen uptake and treadmill endurance time. 
Statistical significance was defined as P<.05. 


RESULTS 

The perceived low level of physical fitness of the 
subjects was verified by depressed levels of Vo,max/kg 
(group mean, 30.9 mL/kg per minute; SD, 4.6; expected 
Vo,max/kg, 40 to 45 mL/kg per minute).* Body mass index 
and skinfold scores compared with population norms are 
illustrated in Fig 1. A continuum of increased body fat was 
observed, with one half of subjects having BMI values ex- 
ceeding the “desirable” range and more than one quarter 
having values above that estimated for 20% overweight.’ 
Eighty-one percent had skinfold scores exceeding the av- 
erage expected for age and sex, and measurements in 13 
(48%) were greater than the 90th percentile (42 mm).”” No 
association was evident between height and skinfold score 
(r=.05, P=.8). A correlation coefficient of .89 was ob- 
served between BMI and skinfold score. 

Anthropometric and physiologic comparisons between 
the obese and nonobese groups during maximal and sub- 
maximal exercise are indicated in the Table. Maximal ab- 
solute oxygen uptake and ventilation were greater in the 
obese individuals, but were significantly less than those 
of the nonobese subjects when related to body weight. 
Corresponding to their lower Vo,/kg, the obese subjects 
demonstrated 26% shorter treadmill endurance times than 
did the nonobese. 

Increased body fat did not affect walking economy. Ab- 
solute values of submaximal Vo, were greater among 
obese subjects, but the oxygen uptake cost of moving body 
mass (Vo,/kg) was not affected by increased body fat. Sub- 
maximal ventilation values paralleled those of oxygen up- 
take. 

Submaximal heart rate was not affected by skinfold 
score. Increases in absolute Vo, to accommodate propel- 
ling larger fat mass at submaximal exercise levels were 
attributed to greater cardiac stroke volume and/or periph- 
eral oxygen uptake. This is indicated by the significantly 
greater mean submaximal oxygen pulse value of the obese 
group. 

Skinfold score was directly related to absolute Vo,max 
(r=.72, P<.0001), with a linear association through the 
extremes of adiposity in this group of subjects (Fig 2). 
However, increased obesity resulted in progressive de- 
terioration of both Vo,max related to body mass (r= — .49, 
P= .02) and treadmill endurance time (r= —.42, P=.03). 
Therefore, subjects who were more obese had greater lev- 
els of absolute aerobic fitness but lower functional aerobic 
fitness and exercise capacity. 

The obese subjects exhibited significantly higher oxygen 
pulses at maximum exercise, but obesity had no influence 
on maximal heart rate. As with submaximal exercise, the 
higher Vomax values associated with greater obesity re- 
flected larger maximal cardiac stroke volumes and/or pe- 
ripheral oxygen extractions. 
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The influence of body fat on maximal absolute and 
weight-relative minute ventilation during treadmill walk- 
ing paralleled those of oxygen uptake. Obesity did not 
affect breathing rate, breathing rate-tidal volume ratio, or 
breathing efficiency (Ve/Vo,) at either submaximal or max- 
imal levels of walking. Ventilatory threshold could be de- 
termined in 24 (89%) of the 27 subjects. Oxygen consump- 
tion at ventilatory threshold was significantly lower in the 
obese subjects, but excess body fat had no effect on ven- 
tilatory threshold expressed as percentage of Vomax. 


COMMENT 

Cross-sectional studies of obese adults have provided a 
consistent picture of the influence of adiposity on cardio- 
pulmonary function during rest.**** The greater perfusion 
demands created by excess body fat are reflected in in- 
creased resting cardiac output. This response to adiposity 
is met entirely through increases in stroke volume; heart 
rate remains unchanged. This chronic elevation in stroke 
volume in the obese subject is reflected in ventricular en- 
largement and eccentric hypertrophy but normal myocar- 
dial function. 

Until body weight becomes extreme (generally more 
than 135 kg), these hemodynamic changes are well tol- 
erated.” With marked long-standing obesity, however, 
left ventricular function becomes impaired, resulting in 
increased end-diastolic pressure and clinical signs of he- 
patomegaly, peripheral edema, ascites, and dysp- 
nea.”?* Early investigators considered these changes 
secondary to the direct effects of fatty infiltration in and 
around the heart, but most now view such congestive 
signs as a reflection of chronically accelerated cardiac out- 
put.?°*! Complications of systemic and pulmonary hyper- 
tension (pickwickian syndrome) resulting from obesity 
may add to this cardiac compromise. 

Interpretation of cardiovascular responses to excessive 
body fat during exercise is less certain. Buskirk and Taylor® 
contended that “the presence of excess fat per se does not 
have any important influence on the capacity of the car- 
diovascular system to deliver oxygen to muscles under 
maximal performance conditions.” Their study of adult 
men exercising on treadmills indicated that absolute 
Vo,max related directly to percentage of body fat, while 
Vo,max/kg decreased with increasing obesity. 

Our results confirm this conclusion. Increased adiposity 
in our subjects was linked to several indicators of superior 
absolute aerobic fitness during exercise. Maximum oxygen 
uptake was directly related to body fat (independent of 
body height) in a continuum from lean to grossly obese 
subjects. Maximum minute ventilation increased parallel 
with Vo,max as obesity increased. While the obese sub- 
jects demonstrated more cardiopulmonary functional re- 
serve, their functional aerobic fitness and exercise capacity 
were impaired. That is, the augmented Vo,max in these 
individuals was insufficient to compensate for the load 
created by excessive body fat, as indicated by lower values 
of Vo,max/kg and shortened treadmill endurance times. 

Arteriovenous oxygen difference is typically similar 
among obese and nonobese individuals.“ The greater 
peak oxygen pulse values in the obese subjects in this 
study implies that the subjects’ augmented oxygen deliv- 
ery reflects increased maximal stroke volume. Maximal 
heart rates were not affected by body fat in this study or 
in others,**** and resting left ventricular size as deter- 
mined using echocardiography and roentgenographic es- 
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timation of heart volume have been reported to be greater 
in obese subjects even before puberty.’”** 

The higher submaximal oxygen pulse values of our 
obese subjects are typical of athletes and subjects follow- 
ing athletic training and presumably reflect improved my- 
ocardial efficiency. The relationship between heart rate 
and Vo, during exercise differs between obese and 
nonobese subjects in the same manner as between athletes 
and nonathletes. Farebrother” commented that “it could 
be considered that obese are fitter, due to the training ef- 
fect of carrying about the excess body weight, but this im- 
plies the change is beneficial. It seems better to regard it 
as just appropriate to a condition of increased demand on 
the myocardium.” 

The greater muscle mass typical of young obese subjects 
may also contribute to increased absolute Vo;max.°”*'”? 
Sprynarova and Parizkova® observed changes in body 
composition and oxygen uptake during an obesity therapy 
program in a group of 11-year-old boys. Body weight, fat, 
and lean body mass all declined with treatment, but 
changes in Vomax correlated only with those of lean body 
mass. Buskirk and Taylor® showed no significant differ- 
ences in Vo,max related to fat-free mass (reflecting muscle 
volume) among their subjects, who demonstrated a wide 
range of obesity. 

Atsubmaximal levels of exercise, adiposity did not affect 
the walking economy of subjects in our study. Oxygen 
consumption increased because of the need to move ex- 
cessive fat, but Vo,/kg was not affected. This implies that 
at this intensity of exercise the many factors that contribute 
to the energy cost of treadmill walking (eg, gait kinematics, 
elastic recoil forces, and mechanical efficiency) were not 
influenced by the degree of obesity in these subjects.” 

Previous exercise studies of young obese subjects have 
provided conflicting data. Cooper et al** evaluated aerobic 
responses to exercise in obese children and adolescents by 
examining the ratio of maximal to resting oxygen uptake. 
The average among obese subjects was in the normal 
range, but six of 18 had values more than two SDs below 
the mean of nonobese subjects. 

Zanconato et al’? performed maximal exercise testing on 
23 obese children aged 9 to 14 years.** Compared with lean 
control subjects, obese subjects demonstrated lower en- 
durance times and Vo,;max/kg, but absolute Vomax was 
not significantly different between the two groups. Hut- 
tunen et al? described similar findings among obese chil- 
dren and adolescents during exercise testing using cycle 
ergometers. 

Other authors have reported a detrimental effect of obe- 
sity on cardiovascular function during exercise. Davies et 
al” found that absolute Vomax during treadmill testing of 
obese females aged 6 to 25 years was no greater than that 
of nonobese subjects. When Vomax was related to lean 
body mass or leg volume, values were lower among obese 
subjects. These findings implied that fat is not simply an 
inert load but plays “some indirect role in the etiology of 
relative effort intolerance of the obese.” 

Dempsey et al’ reached the same conclusion in their 
study of obese young adult males exercising on cycle er- 
gometers.” At maximum exercise, no relationship be- 
tween absolute Vomax and percentage of body fat was 
observed, but a negative correlation existed between 
Vomax and fat-free mass. The authors concluded that 
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“gross obesity —at least that in excess of 30% body fat—im- 
poses a severe limitation on physical work capacity by its 
apparent interference with overall maximal cardiorespi- 
ratory function in addition to its burden as an inert, non- 
contributing load.” 

This study failed to identify any evidence of physiologic 
impairment due to obesity during maximal or submaximal 
treadmill walking ina group of adolescent girls with a wide 
range of body fat. On the contrary, obesity was associated 
with augmented cardiovascular and pulmonary function 
at maximal exercise. Reductions in relative aerobic fitness 
and exercise capacity appeared to result entirely from the 
effect of excess body fat acting as an inert load during 
weight-bearing activities. These results indicate that the 
problem for obese adolescents is not depressed aerobic 
fitness but rather insufficient increases in cardiovascular 
function to match the augmented load imposed by exces- 
sive body fat. Therefore, therapeutic exercise programs for 
obese teenagers would be best designed to increase caloric 
expenditure rather than improve aerobic fitness. Incorpo- 
ration of activities to improve caloric energy output, which 
need not be at the high sustained intensity necessary to 
increase aerobic fitness, should help facilitate adherence 
to exercise programs for obese patients. 


The author thanks Coleen Walsh, MS, and Meredith Varzeas, 
MEd, for their assistance with this study and Lee Cunningham, 
DPE, Paul Martha, MD, and Edward Reiter, MD, for their thoughtful 
reviews of the manuscript. 
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Seasonal Variation in Growth During 
Growth Hormone Therapy 


Mary C. J. Rudolf, MD; Zvi Zadik, MD; Shai Linn, MD, PhD; Zeev Hochberg, MD, DSc 


è Seasonal variation in growth of normal children has been 
well described, although the mechanism by which it occurs 
has not been elucidated. The growth of 52 growth hormone— 
deficient children treated with synthetic human growth hor- 
mone was analyzed. A similar seasonal variation was ob- 
served, with mean (+SEM) peak growth occurring in the 
summer (8.2+0.3 cm/y) and winter (7.7+0.2 cm/y), and 
trough growth occurring in the autumn (6.9=0.3 cm/y). 
Forty-seven percent of subjects grew minimally during the 
autumn, and only two children showed peak growth in that 
season. Individual variations between maximal and minimal 
growth seasons amounted to 3.5+0.3 cm/y. The seasonal 
pattern was statistically significant for the group as a whole, 
for the prepubertal subgroup, and for the boys. The variation 
persisted when the first year of treatment was excluded to 
avoid bias of the initial growth spurt. The season of onset of 
therapy did not affect total growth during the first year. The 
demonstration of a seasonal pattern in growth of these chil- 
dren suggests that the seasonal variation may be mediated 
by peripheral rather than central factors. Paired clonidine- 
provoked growth hormone levels and an integrated concen- 
tration of 24-hour growth hormone levels and serum levels 
of insulinlike growth hormone | measured in a control group 
of normally growing children were also analyzed and 
showed no seasonal variation. This further suggests that pe- 
ripheral rather than central factors are responsible for the 
seasonal variation in children’s growth. 
(AJDC. 1991;145:769-772) 


easonal variation has been repeatedly, if not consis- 
tently, observed in the growth of normal children, ™° 
with variations in growth velocity between seasons 
amounting to as much as 5 cm/y.* The mechanism by 
which this seasonal variation occurs remains unclear.’ No 
variation in growth hormone (GH) secretion through the 
year has been demonstrated,*” thus suggesting that pe- 
ripheral rather than central factors are responsible for sea- 
sonal variation. We attempted to clarify retrospectively 
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the seasonal effect by analyzing the growth of GH- 
deficient children receiving constant-dose GH therapy. In 
addition, peak responses to clonidine-provoked testing 
and integrated concentration of daily GH profiles were 
also reviewed. 


PATIENTS AND METHODS 
Clinical Data 

The medical records of 52 patients treated for GH deficiency 
at Rambam Medical Center, Haifa, Israel, and Kaplan Hospital, 
Rehovot, Israel, were reviewed. Patients had received a constant 
dose of 0.3 mg/kg of human GH recombinant (BioTechnology 
General Ltd, Rehovot, Israel) weekly in three divided doses from 
the onset of treatment for 24 to 33 months and were measured 
at 2- to 3-month intervals using Harpenden stadiometers. Based 
on the respective ratios of days in each season, growth velocities 
were calculated for each child for four 3-month periods corre- 
sponding to Israel’s seasons, namely, March through May 
(spring), June through August (summer), September through 
November (autumn), and December through February (winter). 
Growth velocities for each season were compared by Student's 
t test. The data were then further analyzed as follows: (1) for each 
sex alone; (2) for those children who were pubertal or entered 
puberty during the study compared with those who remained 
prepubertal; (3) excluding the first year of treatment, to minimize 
bias of the initial growth spurt at the onset of therapy; (4) for a 
relationship between the season of start of treatment and growth 
in the first year; and (5) for the seasons in which each child dem- 
onstrated peak and minimal growth. 


Laboratory Data 

The integrated concentration of GH was studied in 82 normally 
growing children (54 boys and 28 girls; mean [+SD] age, 12.5+3.0 
years) as previously reported.° Plasma insulinlike growth factor 
I (IGF-I) was measured before initiation of therapy, and at the end 
of 2 years of therapy in all 52 patients. These results were re- 
viewed for evidence of a seasonal variation. Data were analyzed 
using the Kruskal-Wallis Test. In addition, GH response to cloni- 
dine (0.15 mg/m?) was analyzed in 82 children studied on two 
occasions in consecutive seasons. Results were analyzed using 
Student's paired t test. 


RESULTS 
Clinical Data 

The medical records of 52 patients (39 boys and 13 girls) 
aged 5 to 17 years were reviewed. Thirty-five patients re- 
mained prepubertal throughout the study period of 24 to 
33 months. The start of therapy was distributed through- 
out the year, as shown in Table 1. The total number of 
seasons of growth equaled 455. 
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No. of children starting treatment 





Height gain in first year, cm* 


*Values of height gain are mean + SEM. Differences were not significant. 
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Fig 1.— Variation in growth velocity with season for 52 growth hor- 
mone (GH)-deficient children receiving human GH therapy for at 
least 2 years. The numbers in parentheses indicate the number of 
seasons of human GH therapy. Values are mean+ SEM. The asterisk 
indicates P<.05; double asterisk, P<.005 vs autumn. 





co 





Growth Velocity, cm/y 
oO 





Winter 
(n=59) 


Summer 
(n=67) 


Spring Autumn 

(n=53) (n=68) 
Fig 3.— Variation in growth velocity with season, excluding the first 
year of therapy, for 52 children treated with growth hormone. The 
numbers in parentheses indicate the number of seasons of growth. 
Values are mean+SEM. The asterisk indicates P<.05; double aster- 
isk, P<.01 vs autumn; dagger, P<.05; and double dagger, P<.01 vs 
winter. 


Growth velocities for each season are shown in Fig 1. 
A seasonal variation was observed, with mean (+SEM) 
peak growth occurring in the summer (8.2+0. 3 cm/y) and, 
to a lesser degree, in winter (7.7+0.3 cm/y). The lowest 
growth velocity occurred in autumn (6.9+0.3 cm/y). 

Figure 2 shows seasonal differences for the rel sub- 
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Fig 2.— Variation in growth velocity with season, according to sex and 
pubertal development, for 52 children treated with growth hormone 
who were studied for at least 2 years. Values are mean+SEM. The 
asterisk indicates P<.05; double asterisk, P<.01 vs autumn; and dag- 
ger, P<.07 vs spring. 


groups: male, female, prepubertal, and pubertal children. 
The pattern remained consistent for each subgroup, al- 
though it failed to reach statistical significance for the small 
number of girls and pubertal children in the study. 

When the first year of therapy was excluded from the 
study, thereby reducing the influence of growth spurts 
occurring at the initiation of treatment, a seasonal varia- 
tion was again observed, although the summer peak was 
blunted (Fig 3). The trough in autumn remained constant, 
however. 

Table 2 shows the percentage of children demonstrating 
their peak and trough growth for each season, again ex- 
cluding the first year of treatment. Only 8% of children had 
their peak growth in autumn, but 47% had their trough 
growth in this season. Seventy percent of children dem- 
onstrated their peak growth between December and May. 
These were significantly different from the expected 25% 
of children in each season (x? analysis). The differences in 
growth velocity between maximal and minimal growth 
seasons amounted to 3.5+0.2 cm/y for the group as a 
whole. No significant differences were seen in girls com- 
pared with boys or in pubertal compared with prepubertal 
children. 

Finally, Table 1 shows the growth achieved during the 
first year of treatment as it related to the season ofinitiation 
of GH therapy. Small differences were observed between 
the groups, with those children starting treatment in au- 
tumn showing a slightly greater increment in growth. 
This, however, was not statistically significant. 
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Spring Summer Autumn Winter 
Children showing peak growth, % 34 22 8* 36+ 
Children showing minimum growth, % 22 27 47* 4* 
*P<,005 of the expected 25%. 
+P<.05 of the expected 25%. 


Clonidine-provoked GH 
levels, pg/L* 


Integrated concentration 
of GH levels, pg/Lt 





16.2+1.4 

15.3+0.9 

4.9+0.3 
(21) 


15.443.1 


*Clonidine-provoked GH response in subjects tested in two consecutive seasons. Differences were not significant. 
tintegrated concentration of GH in 84 subjects tested in different seasons. No significant seasonal differences were found. Numbers in parentheses 


indicate numbers of tests. 


Controls, U/mL 
GH-deficient children, U/mL 


*Values are mean + SEM. Differences were not significant. 


Laboratory Data 


In a control group of 84 normally growing children, no 
significant differences were found in results of repeated 
clonidine tests performed in consecutive seasons in the 
same patient (Table 3). Furthermore, no significant change 
in the integrated concentration of GH was found between 
seasons. No significant change was found between sea- 
sons in the IGF-I level of normal control children or of 
GH-deficient patients receiving GH therapy (Table 4). 


COMMENT 


Various studies carried out in California, England, and 
Ohio have demonstrated a seasonal variation in growth, 
with peak growth observed in spring to early summer and 
minimal growth in fall to early winter.’ Previous studies 
failed to demonstrate variations in GH secretion, either in 
spontaneous profiles or on provocative testing, *” suggest- 
ing that the seasonal effect is not mediated by changes in 
GH secretion. 

Results of the present study provide evidence that 
growth can substantially vary throughout the year, de- 
spite unchanging circulating levels of GH and IGF-I in chil- 
dren with GH deficiency treated with constant-dose GH. 
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This is at variance with a previous study in which GH was 
administered intermittently during the seasons.’ The pat- 
tern of growth in our study was remarkably similar to that 
described in normal children,’* with peak growth occur- 
ring in summer, although we found that good growth also 
occurred in the mild Israeli winter months. Particularly 
consistent was the trough in growth occurring in autumn, 
which was observed in both the first and subsequent years 
of treatment, and in the usually more uniform growth in 
the prepubertal years, especially in boys. 

This autumnal dip is of particular interest, given that 28 
of the children started therapy in the summer. Accelerated 
growth is usually seen in the several months following 
initiation of treatment, and thus one would expect an ar- 
tificially increased growth velocity in this season. This sea- 
sonal variation is further emphasized when the periods of 
peak and trough growth for each child are considered. The 
first year of growth was excluded to avoid bias of growth 
spurts at the start of treatment. In subsequent years, al- 
though children’s peak growth was distributed through 
December to August, it is noteworthy that only two of our 
52 children grew maximally between September and No- 
vember. It is also striking that 47% of the children showed 
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minimal growth in autumn. 

The degree of variation in growth between seasons was 
not insignificant. Although a mean difference of 1.3 cm/y 
was seen between autumn and summer for the group, 
individuals showed greater fluctuations in their growth, 
witha mean of 3.5cm/y, and differences as high as 7.4cm/y 
measured between minimal and maximal growth seasons. 

The question whether the season in which GH treatment 
is initiated affects total growth in the important first year 
of treatment was also addressed. The group starting treat- 
ment in the autumn showed a marginally higher growth 
increment than the rest of the children. Thus, although 
children in this group did not have an autumnal dip, this 
did not significantly add to their total first-year growth. 

It is difficult to hypothesize the mechanism by which the 
seasonal variation occurs. It has been shown that duration 
of sunlight does not cause fluctuations in GH secretion”; 
however, this does not exclude a role in seasonal growth 
through other means, since totally blind children grow 
with minimal growth periods distributed throughout the 
year.’ Temperature, on the other hand, does not seem to 
be a factor since children showed a seasonal pattern of 
growth in California, where minimal changes in temper- 
ature occur throughout the year. * The mild climate of Israel 
is likewise unlikely to mediate seasonal variations. 

The autumnal dip seems to have been consistent 
throughout these studies.'* Autumn is a season in which 
differences in temperature and light are not extreme and 
therefore are unlikely to be responsible for the seasonal 
variation. It has been shown that seasonal variations in 
weight show the converse pattern to that of height.’ It is 
tempting to speculate that in late summer, when children 
tend to be more active and heat reduces appetites, weight 
gain is inadequate to promote good growth in the follow- 
ing season. 

In concordance with previous studies, we did not dem- 
onstrate a seasonal variation in GH levels, either on prov- 
ocation with clonidine or in integrated concentrations of 
GH; neither did we find that serum levels of IGF-I were 
affected by seasonal variations. 

The observations in this study strongly suggest that vari- 
ations in growth can occur independently of GH and IGF-I 
levels. Explanations for this phenomenon must invoke pe- 
ripheral rather than central mechanisms; possibly an al- 
teration in sensitivity of the end-organ or, alternatively, 
involvement of other hormones, such as androgens, 
which do vary throughout the year® and which might aug- 
ment GH activity. 

Relative resistance to treatment with human GH has 
been described in emotionally deprived children: when 
endogenous GH secretion resumes, these children re- 
spond normally.” Another point of special interest is the 
greater vulnerability of boys to the seasonal variations of 
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growth. We recently reported that boys are also more sus- 
ceptible to psychological deprivation in terms of their 
physical growth.'° Whether the autumnal dip in growth 
rate and emotional deprivation share a similar mechanism 
is unkown. 

Despite the fact that these fascinating aspects of growth 
are yet to be elucidated, important conclusions can be 
drawn from this study. First, evaluations of response to 
GH therapy cannot be made on short-term measurements, 
any more than they can be used in the evaluation of any 
child’s growth.” This is certainly true until the extent of 
seasonal variation is defined for any climatic area, and 
even then individuals seem to demonstrate considerable 
variation. This study also indicates that the season in 
which GH therapy is started does not seem to have a sig- 
nificant effect on the growth attained in the vital first year, 
although this should perhaps be reassessed with a larger 
group of children. 


We thank Ruth Singer for her expert secretarial assistance. 
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A Survey of Antiemetic Use in 
Children With Cancer 


Jack van Hoff, MD; Marilyn J. Hockenberry-Eaton, MSN, PNP; 
Katherine Patterson, MN; John J. Hutter, MD 


@ Pediatric oncologists within Pediatric Oncology Group 
institutions were surveyed to determine current antiemetic 
practices for children receiving chemotherapy and the basis 
for those practices. A mean severity rating for associated 
nausea and vomiting was calculated and used to rank 31 
chemotherapeutic agents commonly used in the treatment 
of childhood cancer. Antiemetics were used 17%, 79%, and 
98% of the time for chemotherapeutic agents with mild, 
moderate, or severe associated nausea and vomiting, respec- 
tively. A median of one, two, and three antiemetics were 
used for mild, moderate, and severe agents, respectively. 
Antihistamines and phenothiazines were the drugs most 
commonly used for agents causing mild or moderate nausea 
and vomiting, and metoclopramide hydrochloride/anti- 
histamines with lorazepam and/or corticosteroids were used 
most often for chemotherapeutic agents causing severe nau- 
sea and vomiting. Most oncologists based their choice of 
antiemetics on personal experience. Current literature ad- 
dressing the treatment of nausea and vomiting in children 
receiving chemotherapy, as reviewed here, does not always 
support the present clinical practices. 
(AJDC. 1991;145:773-778) 


hemotherapy-related nausea and vomiting remains a 

major adverse side effect of cancer therapy despite an 
increasing number of available antiemetic agents. This is 
due in part to the increasing use of certain highly eme- 
togenic agents such as cisplatin or high doses of cytarabine 
or cyclophosphamide. Pediatric antiemetic regimens have 
generally been adapted from those used in adults; how- 
ever, the benefit-toxicity ratio may differ substantially in 
children compared with adults.’ Although some of the 
antiemetic regimens have been tested specifically in chil- 
dren, many have not, and there is no general consensus 
regarding optimum antiemetic regimens for children re- 
ceiving chemotherapy. In fact, the perceived need and us- 
age of any antiemetics appears to vary substantially among 
pediatric oncologists. Differences in the potency of che- 
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motherapeutic agents and combinations of agents to in- 
duce nausea and vomiting are recognized but not quan- 
tified, contributing to the problem. A survey of pediatric 
oncologists and pediatric oncology nurses within the Pe- 
diatric Oncology Group (POG) was conducted to assess 
current uses of antiemetics for children receiving chemo- 
therapy and the basis for decisions regarding choice of 
antiemetics. The results of that survey are presented in this 
article and compared with an earlier unpublished POG 
survey implemented in 1984, as well as with published 
reports of pediatric antiemetic trials. Behavioral and other 
nondrug therapies were not surveyed and are not dis- 
cussed in this report. 


MATERIALS AND METHODS 

A brief questionnaire was distributed to all POG institutions 
via the newsletter and at the fall meeting in 1988 (Fig 1 ). The 
questionnaire focused on scoring the severity of nausea and vom- 
iting associated with specific chemotherapeutic agents and cur- 
rent antiemetic practices at that institution. 

The symptoms associated with specific chemotherapeutic 
agents were scored on a scale of 1 to 3, with 1 being least severe 
and 3 being most severe. The results were recorded in intervals 
of 0.5. A mean severity score was calculated for each agent for 
comparison purposes. Although these agents were often used in 
combination, an attempt was made to rate each agent individ- 
ually. The frequency of antiemetic use and the drug or combi- 
nation of drugs used to control nausea and vomiting was as- 
certained for mild, moderate, and severe chemotherapeutic 
agents. The responders were asked to specify modifications 
used, if any, for children younger than 5 years. In addition, the 
reasons for current antiemetic practices was evaluated. Respond- 
ers were asked to rank two of a list of six possible reasons, in- 
cluding an “other” category. Differences between responses of 
physicians and nurses were tested with t tests or Wilcoxon rank 
sum tests where appropriate. 


RESULTS 
Current Usage 

Responses were received from 76 individuals represent- 
ing 46 POG institutions and affiliates. Seventy-one (93%) 
completed the entire questionnaire. Eighty-five percent 
(35 of 41) of member institutions and consortiums re- 
sponded. Thirty-one institutions submitted a single re- 
sponse, 12 submitted responses from two individuals, and 
five submitted three or more responses. Differences in the 
responses were as common within as between institu- 
tions, although no formal statistical analysis was done. 
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Please score each of the following agents, assigning a level of 
associated nausea and vomiting as follows: 





1 = mild or no nausea and vomiting associated with the 
use of this agent. 

2 = moderate nausea and vomiting associated. 

3 = severe nausea and vomiting associated. 

X = no experience with this agent. 












We realize many of these agents are used in combination, however, 
please attempt to rank each agent individually. 








— Dactinomycin — Doxorubicin 
— L-Asparaginase — Fluorouracil 
— 5-Azaacytidine — Hydroxyurea 









— Carmustine — Mercaptopurine orally 

— Bleomycin — Mercaptopurine intravenously 
— Carboplatin — Methotrexate 1gm/m? 

— Lomustine — Methotrexate 1gm/m? 

— |!proplatin — Nitrogen Mustard 






— |-Phenylalanine Mustard 
— Procarbazine 


— Cis-Platinum 

— Cyclophosphamide 10mg/kg 
— Cyclophosphamide 10mg/kg — Thioguanine 

— Cytosine Arabinoside Std Dose — Triple Intrathecal Therapy 
— Cytosine Arabinoside High Dose — Vinblastine 










— Dacarbazine — Vincristine 
— Daunomycin — Teniposide 
— Etoposide 







Please answer these questions for agents with each of the following 
scores for severity of associated nausea and vomiting. 






1=mild 2=moderate 3 = severe 






1. In what percentage of 
patients do you use anti- 
emetics when giving these 

agents? 











. What drug or drug combin- 
ation do you use in these 
settings? Please indicate 
the dose you would use for 
a 1 m? (30 kg) child. 












Do you modify these choices 
for children less than five 
years of age? If so, what 
agents are used? Please 
indicate the dose used for 

a 0.5 m? (10 kg) child. 













. How effective are these 
antiemetics in these 
settings? 

1 = Highly effective 

2 = Moderately effective 
3 = Minimally effective 













— Institutional policy 
— Past experience 


. Why have you chosen these 
antiemetics? Pick the two 
most important reasons from — Review of the literature 

the following list and rank — Parent or patient request 

as: — Advice from other oncologists 
1 = Most important or nurses 

2 = Less important — Other; please state. 











Name (Optional) MD, RN, or other Institution 


Fig 1.— Questionnaire scoring severity of nausea and vomiting as- 
sociated with specific chemotherapeutic agents and antiemetics. 


The majority of responses (82%) were from physicians, 
with the remaining 18% coming from nurses or physician's 
assistants. There were no statistically significant differ- 
ences between those two groups. 
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6MP, Vincristine, 6TG, L-Asparaginase 
Vinblastine, Hydroxyurea 


MTX < 1 g/m?, Bleomycin 


Procarbazine 
5FU 


6MP (IV) 
VP-16 


a Cyclophosphamide < 10 mg/kg 


Ara-C, CCNU 


CHIP 
BCNU, MTX > 1g/m? 
Carboplatin 


Daunomycin, Doxorubicin 
D-Actinomycin 


Moderate 


L-Phenylalanine Mustard 
DTIC, 5 Azacytidine 


Cyclophosphamide > 10 mg/kg 


Severe Nitrogen Mustard 


Ara-C HD 


Fig 2.— Mean severity scores of nausea and vomiting associated with 
chemotherapeutic agents, according to the survey, indicated in rank 
order using a rating scale of 1 to 3, with 1 being least severe and 3 
being most severe. 6MP indicates 6-mercaptopurine; 6TG, 
6-thioguanine; MTX, methotrexate; IV, intravenous; 5FU, fluorou- 
racil; VP-16, etoposide; VM-26, teniposide; Ara-C, cytarabine; 
CCNU, lomustine; CHIP, iproplatin; BCNU, carmustine; DTIC, dac- 
arbazine; and TIT, triple intrathecal therapy of methotrexate, hy- 
drocortisone, and cytarabine. 


The mean severity rating for associated nausea and 
vomiting was calculated for each of 31 chemotherapeutic 
agents. The results are displayed in Fig 2 and are divided 
into four severity groups of approximately equal size. 

The percentage of patients given antiemetics for che- 
motherapeutic agents with mild, moderate, or severe as- 
sociated nausea and vomiting was determined. Antiemet- 
ics were used an average of 17% of the time with mild 
agents, 79% of the time with moderate agents, and 98% 
of the time with severe agents. The number of antiemetic 
drugs used also increased with the severity of expected 
nausea and vomiting. A median (mean) of 1 (1.4), 2 (2.0), 
and 3 (3.1) antiemetics were used per course for agents 
with mild, moderate, and severe nausea and vomiting, 
respectively. Several responders reported using as many 
as five antiemetics in combination to control symptoms 
associated with agents causing moderate or severe nausea 
and vomiting. Antihistamines and phenothiazines were 
the most commonly used antiemetics in children, followed 
closely by metoclopramide hydrochloride, steroids, and 
lorazepam (Fig 3). While antihistamines are often given to 
prevent extrapyramidal side effects of other agents, 14 re- 
sponders (18%) used them alone as antiemetic agents, pri- 
marily for agents with mild associated symptoms. Diphen- 
hydramine hydrochloride was the antihistamine used 
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Antihistamines 
Phenothiazines 


Metoclopramide 





Steroids 
Lorazepam 
Other 


0 20 40 60 80 100 
% of Time 


Fig 3.—Percentage of time each drug or drug class is used as an 
antiemetic for chemotherapeutic agents with mild (open bars), mod- 
erate (tinted bars), or severe (closed bars) associated nausea and 
vomiting. The amount shown is the percentage of time that the drug 
is given when antiemetics are used. The total percentage for each 
severity level is greater than 100% as multiple antiemetics are used 
per course of chemotherapy. Other drugs include tetrahydrocan- 
nabinol, phenobarbitol, domperidone, trimethobenzamide, and 
scopolamine. 


most often, accounting for 85% of all antihistamine usage. 
Hydroxyzine hydrochloride accounted for 13% and di- 
menhydrinate for 2% of antihistamines used. Chlorpro- 
mazine was the most commonly used phenothiazine, ac- 
counting for 51% of all usage. It was followed by 
promethazine hydrochloride, which accounted for 28% of 
phenothiazine usage. The tabulation below lists the ge- 
neric and product names of phenothiazines used as an- 
tiemetics. 


Generic Name Product Name 
Chlorpromazine Thorazine, Largactil 
Perphenazine Trilafon 
Prochlorperazine Compazine 
Promazine Sparine 
Promethazine Phenergin, Mepergan 
Thiethylperazine Torecan 


Other phenothiazines reported in the survey included 
thiethyperazine (8%), prochlorperazine (6%), perphena- 
zine (5%), and promazine (2%). Dexamethasone was used 
88% of the time that corticosteroids were given as anti- 
emetics, and methylprednisolone accounted for the re- 
maining 12%. The most common drug combinations were 
phenothiazine/antihistamine and metoclopramide/ 
antihistamine, to which lorazepam and/or corticosteroids 
were added. Phenothiazines with or without antihista- 
mines were preferred for chemotherapy with mild or mod- 
erate nausea and vomiting. Metoclopramide-based com- 
binations were preferentially used for chemotherapy with 
severe associated nausea and vomiting. Metoclopramide/ 
phenothiazine, or two different phenothiazine combina- 
tions, were occasionally used. All drugs were used pri- 
marily at recommended dosages, but there was a wide 
dosage range for many of the agents. For example, me- 
toclopramide hydrochloride was used in doses ranging 
from 3 to 90 mg/m? (median, 30 mg/m”), lorazepam from 
0.5 to 3 mg/m* (median, 1 mg/m’), and dexamethasone 
from 2 to 30 mg/m? (median, 10 mg/m’). Dosages used 
varied between responders; however, they did not vary 
with the severity of expected nausea and vomiting. Forty- 
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Most 
Important 


Experience 
Literature review 
Professional advice 


Patient request 
Other 
Total 


*Multiple reasons listed account for total less than the sum of 
the individual reasons. 
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Fig 4.—Percentage of time each drug or drug class is used as an 
antiemetic for chemotherapeutic agents with moderate or severe 
associated nausea and vomiting, comparing 1984 (tinted bars) prac- 
tice with 1988 (solid bars) practice. The total percentage for each 
severity level is greater than 100% as multiple antiemetics are used 
per course of chemotherapy. 


two percent of responders made no change in choice or 
dose of antiemetics for children less than 5 years of age. 
Twenty-six percent decreased the dose per body surface 
area or weight to approximately 70% of the dose used for 
children older than 5 years. Sixteen percent of the re- 
sponders reported withholding metoclopramide and 
lorazepam from children younger than 5 years. 


Reasons for Use 

The responders’ clinical experience was the most im- 
portant factor in the decision of which antiemetics to use. 
Thirty-six (82%) of the 44 responders who ranked their 
reasons for choosing a specific antiemetic regimen listed 
clinical experience as the most important reason (Table 1). 
Literature review, professional advice, and patient request 
were the next most frequently reported reasons for choos- 
ing particular antiemetics. Responders who reported sev- 
eral reasons without ranking them included experience as 
one of the reasons 96% of the time (Table 1), and literature 
review, professional advice, or patient request 40% of the 
time each. 


Antiemetic Use—van Hoff et al 775 





O'Meara and Mott,?”* 1981 
Ise et al," 1982 2 62 





Khan et al,’ 1983 2x 22 
Zeltzer et al,’ 1984 2x 23 
Terrin et al,” 1984 3 8 


Allen et al,” 1985 3 45 
Ekert et al,'? 1986 3 23 
Howrie et al,'® 1986 2x 11 
Mehta et al," 1986 1 20 
Graham-Pole et al,'* 1986 1 50 
Dalzell et al, 1986 1x 18 
Chan et al, 1987 1x 30 
van Hoff and Olszewski," 1988 2x 14 
Sumer et al,'® 1988 1x 9 
Kobrinsky et al," 1988 1x 6 
Marshall et al,'* 1989 1x 26 


*Dosages discussed in the text. 









Domperidone safe and effective 


Methylprednisolone most, domperidone less, 
metoclopramide least effective 


Dexamethasone/thorazine superior to thorazine alone 
Phenothiazines worse than no therapy 


Metoclopramide effective but high incidence of dystonic 
reactions 


Natorioprainide effective but extrapyramidal reactions, 
not all controlled with diphenhydramine 


Dexamethasone/lorazepam/domperidone safe and 
effective 


Metoclopramide effective, high incidence of 
extrapyramidal reactions 


Methylprednisolone as effective as chlorpromazine 
Chlorpromazine superior to metoclopramide 
Nabilone superior to domperidone 

Nabilone superior to prochlorperazine 


Lorazepam as effective as phenothiazine and/or 
methylprednisolone 


Dexamethasone superior to no therapy 
Naloxone worse than placebo 


Metoclopramide/benztropine/dexamethasone/lorazepam 
superior to chlorpromazine 



























t 1 represents randomized controlled trial; 2, controlled comparison trial, nonrandomized; 3, single course efficacy/safety trial; and 


x, crossover design. 


Changes in Use 

The use of antiemetics in children receiving chemother- 
apy has increased in recent years. The results from a sur- 
vey conducted by a POG nursing committee in 1984 were 
compared with the results of this survey and are shown 
in Fig 4. Twenty-three institutions, many of which re- 
sponded to this survey, participated in the 1984 descrip- 
tive survey. The 1984 survey solicited the antiemetics used 
for individual chemotherapeutic agents. The responses 
were similar for all agents except cisplatin. Therefore, the 
cisplatin responses from 1984 were compared with the se- 
vere agent responses in 1988, and the rest of the 1984 
agents were compared with the 1988 moderate agents. 
Comparison of the two surveys revealed a general increase 
in the use of all agents, implying an increase in the number 
of antiemetic agents used per treatment course. Increased 
antihistamine use reflects its incorporation into antiemetic 
combinations. Metoclopramide, corticosteroids, and 
lorazepam use increased particularly between 1984 and 
1988. 


COMMENT 

Nausea and vomiting related to chemotherapeutic 
agents are major problems in the treatment of cancer at all 
ages. In a prospective evaluation of chemotherapy-related 
nausea and vomiting, 92% of children who did not receive 
antiemetics had symptoms.* A more recent survey 
showed that 83% of children had nausea and 78% had 
vomiting after receiving chemotherapy without antiemet- 
ics.” In both studies, the severity of symptoms varied sub- 
stantially between patients and between successive 
courses of chemotherapy in the same patient. With re- 
peated courses of chemotherapy, some children develop 
anticipatory nausea and vomiting that appears to have a 
different pathophysiologic mechanism than that induced 
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directly by chemotherapeutic agents.* Anticipatory nau- 
sea has been noted in 28% to 36% of children; approxi- 
mately 20% report anticipatory vomiting.** 

A rating scale of the emetogenic potency of various che- 
motherapeutic agents was developed for adults froma sur- 
vey of medical oncology nurses,” but similar data have not 
been previously reported for children. We present the re- 
sults of an emetic potency survey in Fig 2, dividing the 
agents surveyed into groups with severe, moderate, mild, 
or no expected nausea and vomiting. Although this scor- 
ing system cannot be expected to predict each patient's 
response to particular chemotherapy, it can be used to 
help decide when to use antiemetics for children begin- 
ning chemotherapy. The emetogenicity of chemothera- 
peutic agents has been shown to strongly influence the 
severity of nausea and vomiting,*® although other non- 
drug factors such as age, sex, behavioral traits, and even 
child-rearing practices also play a role.**” 

We also evaluated current antiemetic practices at 46 pe- 
diatric oncology centers. This survey was limited to phar- 
macologic antiemetic practices, although behavioral inter- 
ventions may also be effective in children receiving 
chemotherapy.”” The results of this survey conflict some- 
what with the limited available literature on antiemetic use 
in children. In August 1989, a total of 16 clinical trials eval- 
uating antiemetic agents in children could be located by 
a computer search (Table 2). Seven of these studies were 
randomized controlled trials, and the others were sequen- 
tial (n=3) or single-course (n=6) trials of agents or com- 
binations of agents. Only three studies included a “no 
therapy”’’® or placebo" arm and two of these concluded 
that the antiemetic studied exacerbated the nausea and 
vomiting." 

Phenothiazines ranked among the most frequently used 
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antiemetics for children in this survey (Fig 3), yet the lit- 
erature on their efficacy is inconclusive. Chlorpromazine 
(0.5 mg/kg every 3 hours) appeared more effective than a 
relatively low dosage of metoclopromide (0.5 mg/kg every 
3 hours)'* and equal to methylprednisolone™ in two re- 
ported randomized trials. The same drug was less effective 
than metoclopramide used at a higher dose (four 2-mg/kg 
doses) with dexamethasone, lorazepam, and benztropine 
in a randomized crossover trial.'* Prochlorperazine and 
chlorpromazine both appeared to increase the severity 
and duration of nausea and vomiting compared with no 
antiemetics in a sequential nonrandomized study.’ How- 
ever, the majority of those patients were given relatively 
low doses of prochlorperazine (12.5 or 25 mg) rectally. An- 
tihistamines are commonly used as antiemetic agents, par- 
ticularly in combination with phenothiazines or metoclo- 
pramide. There are no reported studies of their efficacy as 
antiemetics for children receiving chemotherapy, al- 
though physicians, as reported in this survey, use them 
as such, even as single agents. 

Metoclopramide is commonly used as an antiemetic, 
and in this survey was the preferred antiemetic, in com- 
bination with other drugs, for chemotherapeutic agents 
with severe emetogenic potential (Fig 3). Metoclopra- 
mide’s use in pediatric oncology centers increased sub- 
stantially from 1984 to 1988 (Fig 4), in spite of the relative 
lack of support from published studies. Metoclopramide 
hydrochloride at low doses (0.5 mg/kg every 3 hours) was 
shown to be less effective than chlorpromazine” and less 
effective than either methylprednisolone or domperi- 
done’? in comparative studies of children receiving che- 
motherapy. In addition, there were several reports that 
heavily emphasized metoclopramide’s adverse side ef- 
fects in children, particularly the extrapyramidal 
reactions.'*'® Subsequent experience has shown that 
these can usually be prevented by concomitant use of 
diphenhydramine. The single study demonstrating supe- 
riority of metoclopramide to chlorpromazine in children 
(when used with dexamethasone, lorazepam, and benz- 
tropine)'* was published after this survey was conducted. 
The use of lorazepam as an antiemetic also increased in 
spite of a paucity of literature supporting its use in children 
at the time of the survey. A single report mentioned its use 
with domperidone and dexamethasone in 1986.'? Since 
this survey, however, lorazepam’s efficacy in combina- 
tion’ and as a single agent at 0.05 mg/kg” has been re- 
ported. 

Corticosteroids have been used increasingly and have 
received positive reports in the pediatric literature. Dex- 
amethasone given at a dose of 1 mg/m? every 4 hours for 
10 doses is the only agent that has been shown to be more 
effective than no antiemetics in a controlled trial.” Dex- 
amethasone (5 to 10 mg intravenously) also decreased nau- 
sea and vomiting when added to chlorpromazine.”' Me- 
thylprednisolone was more effective than metoclopra- 
mide or domperidone in one study,’” and at 4 mg/kg was 
equal in efficacy to chlorpromazine (0.5 mg/kg) in an- 
other.” 

Two other agents deserve mention in a discussion of 
antiemetics for children receiving chemotherapy, al- 
though neither was licensed for use in the United States 
at the time of this survey. Nabilone (0.5 to 1.0 mg orally 
twice a day) has been shown to be more effective than 
prochlorperazine (5 to 10 mg orally twice a day)” or dom- 
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peridone (5 to 10 mg orally twice a day)” in randomized 
crossover trials. Domperidone was effective both as a sin- 
gle agent™ and in combination with dexamethasone and 
lorazepam,’” although it was not as effective as methyl- 
prednisolone”? or nabilone~ in comparative trials. 

Pediatric oncologists are using an increasing number of 
antiemetics, often in combinations that have not been 
studied in children. This may incur risks, as children, par- 
ticularly young children, may experience unique or more 
severe side effects compared with adults.'©'*”° This 
study suggests that the choice of agents is based on ex- 
perience, not on prospective controlled trials, resulting in 
a lack of consensus regarding appropriate antiemetic ther- 
apy for children. There are many obstacles to an organized 
study of antiemetics for children, the principal one being 
the number of available subjects. The infrequency of child- 
hood cancer and the wide variety of types of cancer and 
treatment regimens make the assembly of a sizable ho- 
mogeneous group difficult. Individual variation in the sus- 
ceptibility to nausea and vomiting, as well as the frequent 
lack of complete response to pharmacologic agents in cur- 
rent use, are additional factors that make antiemetic stud- 
ies difficult. Nonetheless, pediatric oncologists should put 
a priority on participating in randomized controlled trials 
of antiemetics to improve our present understanding of 
and therapy for chemotherapy-related nausea and vom- 
iting in children. Additional studies of the four-drug reg- 
imen now in routine use (metoclopramide, diphenhy- 
dramine, dexamethasone, and lorazepam) to determine 
which components are the most effective would be par- 
ticularly helpful. The optimal combination could then be 
compared with the new serotonin antagonists that are 
now being used in clinical trials.” In addition, behavioral 
techniques should be compared with the available phar- 
macologicagents. Finally, pediatric oncologists should de- 
pend more heavily on clinical trials when choosing anti- 
emetics to quickly implement the most effective and least 
toxic regimens. 
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Injuries and Poisonings in 
Out-of-Home Child Care and Home Care 


Walter J. Gunn, PhD; Paul F. Pinsky, MPH; Jeffrey J. Sacks, MD, MPH; Lawrence B. Schonberger, MD, MPH 


è As part of a national telephone survey regarding health 
events associated with out-of-home child care, data regard- 
ing poisonings and injuries were collected. Of 171 reported 
poisonings, none occurred during out-of-home child care. 
The rate of injury during out-of-home child care was 1.69 
per 100 000 child-hours compared with 2.66 for home care. 
Overall injury rates were slightly higher for children who 
attended out-of-home child care than for those who do not. 
This occurred because children who attended out-of-home 
child care had a higher injury rate during home care than 
did the children who did not attend out-of-home child care 
at all. Although out-of-home child care may carry an in- 
creased risk of infectious disease relative to home care, it 
does not appear to carry an increased risk of injury and, in 
fact, may confer a lower risk. 

(AJDC. 1991;145:779-781) 


ecent studies have raised concern that out-of-home 

child care (OHC) may expose children to an excessive 
risk of injury.'® In the first study to document that OHC 
was as Safe, if not safer, than home care (HC), Rivara and 
coworkers’ calculated a medically attended injury rate of 
2.50 per 100 000 child-hours for OHC compared with 4.88 
for HC. As part of a national telephone survey conducted 
in 1987 about health events associated with OHC, we re- 
port herein on data we obtained about injuries and poi- 
sonings. 


METHODS 

The nationwide random-digit dialing clustered-sample tele- 
phone survey has been described in detail elsewhere." Briefly, 
to compare rates of health events between OHC and HC, the 
study was designed to enroll at least 262 children in OHC and 
262 children with no OHC in each of three age groups: 6 weeks 
to 17 months, 18 to 35 months, and 36 to 59 months. These age 
groups were chosen, in part, to facilitate separate data analysis 
for diapered and nondiapered children for the study of infectious 
disease-related issues. 
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For the present study, OHC was defined as spending 10 hours 
or more per week in any care setting outside the child's home for 
at least a 4-week period during the year preceding the interview. 
Part-year OHC was defined as attending OHC for less than 12 
months during the preceding year. Home care was defined as the 
time not spent in OHC. A child with no exposure to OHC was 
classified as “HC only.” 

Of a total of 35 000 households called, 28 500 (81%) partici- 
pated, and 2853 households had children under 5 years of age. 
Based on enrollment needs in each age and OHC-exposure 
group, detailed information regarding child care and health 
events was collected from 1775 households that included 2250 
children under 5 years of age. 

An adult respondent was asked the following questions: “Dur- 
ing the past year, have any of your children had an accident or 
injury that required a visit to a doctor or hospital?” “During the 
past year, has there been any incident where you had to contact 
a doctor or poison control center about a possible poisoning of 
one of your children?” Information was collected regarding the 
nature and place of occurrence of each injury or poisoning event, 
but not the date or time. 

Dates of enrollment and average hours per week in each OHC 
setting were used to calculate site-specific OHC hours at risk. 
Because 98% of all childhood injuries occur between 7 aM and 10 
PM ,"! we assumed that a child was at risk of injury 15 hours per 
day (105 hours per week). Home care hours at risk were then 
calculated as 105 hours minus the weekly hours spent in OHC. 

Overall rates per 100 child-years and site-specific rates per 


Injury rate per 100 000 child-hours by age group and location. Black 
bars indicate home care; shaded bars, out-of-home care. 
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Injury Rate per 100000 Child-hours 
18-35 mo 


OHC Exposure 
Any OHC 
HC only 
Total§ 


*OHC indicates out-of-home care; HC, home care. 

tThe rate for full-year OHC =4.35; part-year OHC =2.61. 

+The OHC rate for full-year OHC =1.47; part-year OHC =2.16. 
§Any OHC plus HC only. 


100 000 child-hours for both injuries and poisonings were cal- 
culated for the three age groups (6 weeks to 17 months, 18 to 35 
months, and 36 to 59 months) and for three OHC-exposure 
groups (HC only, part-year OHC, and full-year OHC). To ensure 
the independence of all observations within an age group, only 
one child, the youngest, was selected from any one household, 
Rates were adjusted for the probability of selection imposed by 
the sampling plan. Rate ratios were adjusted for age, family in- 
come, and region; 95% confidence intervals were calculated with 
the method of Breslow and Day." Statistical comparisons were 
performed only within age groups. 

For descriptive purposes, all eligible children in the household 
were used in the following analyses: injury rate by type of OHC, 
type of injuries during OHC and HC, and aggregate injury rates 
for all age groups combined. Because of the nonindependence 
of these observations, no statistical comparisons were made. 


RESULTS 
Injuries 

The overall injury rate was 15.2 per 100 child-years. For 
those aged 6 weeks to 17 months, the overall rate was 7.3 
per 100 child-years compared with 18.7 for those aged 18 
to 35 months and 17.3 for those aged 36 to 59 months. For 
children with HC only, the injury rate was 13.6 per 100 
child-years compared with 17.8 for children with any ex- 
posure to OHC (children in full-year OHC, 20.2; children 
in part-year OHC, 15.4). The adjusted injury rate ratios for 
any OHC vs HC only were 0.77, 1.32, and 1.23 for children 
aged 6 weeks to 17 months, 18 to 35 months, and 36 to 59 
months, respectively. The 95% confidence interval for all 
of these ratios included one. 

The injury rate for OHC was 1.69 per 100 000 child- 
hours compared with 2.66 for HC. The effect of OHC on 
injury rate differed with age (Figure); only the two older 
age groups showed a decreased injury rate during OHC. 
The adjusted injury rate ratios for OHC vs HC were 1.22, 
0.40, and 0.65 for children ages 6 weeks to 17 months, 18 
to 35 months, and 36 to 59 months, respectively. This risk 
differed significantly from one for children aged 18 to 35 
months (P=.02). 

Children aged 18 months through 59 months who had 
any exposure to OHC had (1) higher rates of injury during 
HC compared with OHC and (2) a higher injury rate dur- 
ing HC than in comparably aged children with HC only 
(Table). The opposite results were found in the children 
aged 6 weeks to 17 months. 

By OHC type, the injury rate was 3.95 per 100 000 child- 
hours in day-care homes, 2.18 in institutional day-care set- 
tings, and 0.74 in other OHC settings. 

Two of the injuries (a fracture and a head injury), neither 
of which occurred during OHC, resulted in overnight hos- 
pitalization. Of 280 injuries reported as having occurred 
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36-59 mo 
OHC 





during HC, 76.1% occurred in the child’s own home or 
yard. Cuts and bruises were the most common injuries 
(40.4%) during HC, followed by head injuries (16.8%), eye 
injuries (7.9%), and fractures (5.7%). Of 24 injuries oc- 
curring during OHC, head injuries were the most common 
(37.5%), followed by cuts and bruises (25.0%) and frac- 
tures (4.2%). Six burns occurred during HC compared 
with none during OHC. 
Poisonings 

Of 171 poisonings, none occurred during OHC. The poi- 
soning agents were medicines (50 [29.2% ]), chemicals (32 
[18.7%]), plants (30 [17.5%]), cleaning agents (25 [14.6% ]), 
and other agents (34 [19.9%]). The agent differed with the 
age of the child; for those aged 6 weeks to 17 months, 
plants were the leading cause (40.0%); for those aged 18 
to 35 months, chemicals (25.6%); and for those aged 36 to 
59 months, medicines (45.9%). The pattern of poisoning 
rates was similar to that for injuries. For each age group, 
the HC poisoning rate for those who attended OHC was 
higher than that for children with HC only. 


COMMENT 


Our results suggest that the rate of injury and poisoning 
is lower during OHC than HC. However, the child who 
attends OHC has a higher rate of injury during HC than 
does the child who does not attend OHC at all. Indeed, 
the overall injury rate was slightly higher for children who 
attended OHC than for those who did not. 

Injury rates during OHC and HC are not directly com- 
parable, because the times of day and days of the week 
were distributed differently between the two. For children 
who attend OHC, HC hours are mainly during evenings 
and weekends; OHC hours are mainly daytime weekday 
hours. For the HC only group, HC hours reflect a mixture 
of weekday, weekend, and evening hours. Because child- 
hood injuries are more likely to occur during daytime than 
evening hours and are more likely to occur on weekdays 
than weekends," adjusting for the differing time periods 
would presumably further decrease the OHC rate relative 
to the HC rate. 

Ascertainment and recall problems may have affected 
our results. Parents may not have been as aware of injuries 
and poisonings occurring during OHC as during HC. If 
an OHC provider's call to a poison control center deter- 
mined that an exposure did not warrant treatment, the 
parents may not have been told about the event, and we 
may therefore have underestimated OHC poisonings. 
However, because reported injuries were medically at- 
tended ones, either the OHC provider took the child for 
medical care without telling the parents or parents did not 
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recall injuries that occur during OHC as well as those that 
occur during HC. We think both possibilities are unlikely. 
For those in the full-year OHC group, the HC injury rate 
was markedly higher (4.35) than the OHC rate (1.47); for 
those in the part-year OHC group, the HC rate (2.61) was 
more similar to the OHC rate (2.16). Because the midpoint 
of OHC exposure in the year preceding the study was fur- 
ther from the interview date in the full-year OHC group 
than in the part-year OHC group, injuries that occurred 
during OHC presumably occurred further from the inter- 
view date for the full-year OHC group. Thus, recall prob- 
lems about location may have been greater for the full-year 
OHC group. 

Beyond recall problems, differences in supervision, be- 
havior, and environment may explain why children with 
any OHC have higher injury rates during HC. After work, 
parents of children exposed to OHC may have to spend 
time preparing meals or otherwise managing the home 
instead of supervising the child. Parents of children in full- 
time HC may be able to accomplish such tasks while the 
child naps. On release from the structured, controlled 
OHC environment, children may exhibit more reckless be- 
havior; the child in full-time HC may exhibit more constant 
behavior. Some parents may place hard-to-manage chil- 
dren in OHC. The HC environments of children in OHC 
may not be as completely “child-proofed” as those of chil- 
dren in full-time HC. Further research should verify 
whether the rate differences remain, explore potential ex- 
planations, and define the time and circumstances of in- 
juries in HC. 

Based on reports from child-care center directors, Sacks 
and coworkers” calculated a medically attended injury rate 
of 1.56 per 100 000 child-hours for children under 5 years 
of age in child-care centers. This figure is 28% lower than 
our estimate (2.18) for injuries in child-care centers. The 
rate estimates of Rivara et al,” on the other hand, are 83% 
higher than ours for HC (4.88 vs 2.66) and 48% higher than 
ours for OHC (2.50 vs 1.69). That our results are inter- 
mediate and that our findings confirm those of Rivara et 
al suggest that our estimates are reasonable and not 
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grossly distorted from biases. 

Despite the limitations of our study, we believe that our 
analysis sheds light on the relative safety of OHC and HC. 
The data on poisonings overwhelmingly favor OHC as 
being safer. Although OHC, compared with HC, may 
carry an increased risk of infectious disease,’ it does not 
appear to carry an increased risk of injury and, in fact, may 
confer a lower risk of injury. 
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A Longitudinal Study of Birth Weight and 
Being Overweight in Late Adolescence 
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e A total of 33 413 infants born in Jerusalem between 1964 
and 1971 were followed up at 17 years of age by matching 
computerized database files. A logistic regression model was 
used to estimate the odds ratios for being overweight at 17 
years of age for 500-g birth weight categories from less than 
2500 g to 4500 g or greater. Information on the ethnic origin, 
paternal education, birth order, maternal age, and area 
of residence at birth was available, and these factors were 
used as possible confounders. The adjusted odds ratios for 
being overweight (=90th percentile; body mass index 
>24.6 kg/m?) and severely overweight (=97th percentile; 
body mass index >27.8 kg/m?) at 17 years of age was ele- 
vated for the three birth weight categories above the normal 
reference category of 3000 to 3499 g, with an estimate of 
2.16 and 2.30 for male subjects with a birth weight greater 
than 4500 g and 2.95 and 4.39 for female subjects. The data 
suggest that higher birth weights correlate strongly with be- 
ing overweight in late adolescence independently of other 
factors considered. However, the predictive power of this 
association is poor. 
(AJDC, 1991;145:782-785) 


besity is a well-established health hazard.1 As the long- 

term results of treatment are discouraging, more atten- 
tion is being directed toward prevention and the study of 
groups at particular risk. The possible association of being 
overweight during infancy and adult obesity is important, 
because it may contribute to our understanding of genetic, 
metabolic, and environmental predisposing factors.? The re- 
lationship of adult obesity with weight at 1 year of age or 
older has been recognized.34 However, a predictive pattern 
for adult obesity is still not proved regarding birth weight.*° 

The discrepancies found between results of previous 
studies that examined the link between birth weight and 
being overweight as an adult may be due to short 
follow-up periods,®’ recall bias,’ and limited sample 
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size.?10 We examined the risk for being overweight at 17 
years of age by birth wont in a sample of 33 413 subjects 
born in Jerusalem, Israel. 


SUBJECTS AND METHODS 

The study population consisted of 33 413 subjects born in Jerus- 
alem between 1964 and 1971. Birth weights, recorded at the time 
of delivery, were obtained from the computerized files of the 
Jerusalem Perinatal Study.!!.!2 Tne Jerusalem Perinatal Study was 
a population-based study that included all of the deliveries at the 
three major obstetric wards in Jerusalem during the years 1964 
through 1976. Body weight and height measurements at 17 years 
of age, as well as detailed demographic data, were available from 
the Israel Defence Forces draft medical examination computer- 
ized records. Standing body height was measured without 
shoes to the nearest 1 cm, and nude body weight was determined 
to the nearest 100 g. The data for each individual were matched 
with use of a seven-digit identification number. The complete- 
ness of the match was confirmed by comparing sex and maternal 
identity number. Females consisted of only 38.3% of our study 
population, because girls who daclare themselves to be orthodox 
religious are exempt from compulsory service.!3 The results are 
thus presented separately for male and female subjects. Only a 
negligible minority of patients hospitalized for severe chronicand 
psychiatric diseases and long-te-m prisoners were not examined 
and consequently were not included in our data. 

A multiple logistic regression analysis with the Logist proce- 
dure of SAS software!4 was performed by a stepwise method to 
adjust for the effect of the studied independent variables. Sep- 
arate models were estimated for male and female subjects. Being 
overweight, and being severely overweight, were used as de- 
pendent variables. Overweight was defined as a body mass index 
(body weight in kilograms/[height in meters]*) equal to or greater 
than the 90th percentile of 17-year-old male and female adoles- 
cents examined at the Israel Defence Forces draft board (>24.6 
kg/m? for both male and female subjects). Severely overweight 
was defined as a body mass index equal to or greater than that 
at the 97th percentile of the same population (>27.8 kg/m? for 
male subjects and >27.7 kg/m? for female subjects). The inde- 
pendent variables used in the analysis were birth weight (500-g 
categories from <2500 g to =4500 g to provide a clinically relevant 


estimate of the associated risk), ethnic origin (defined according 


to paternal country of birth), area of residence (classified by mu- 
nicipal tax level areas!*), maternel age (as a continuous variable), 
paternal educational attainment level, and birth order (catego- 
rized to avoid dubious assumpticns about linearity). All variables 
that were significant at the .05 level were added to a model that 
contained the birth weight variable. 

The results of the logistic regressions are presented as adjusted 
odds ratios and their 95% confidence intervals (ie, e>=!-%*, where b 
is the logistic regression coefficient and s is its estimated standard 
error). The estimates presented are based on the exclusion of cases 
with missing values (1.9%). 
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Table 1.—Distribution of Population Characteristics and Prevalence of Overweight and Severely Overweight 
at 17 Years of Age Among 33 547 Subjects Born in Jerusalem, Israel, Between 1964 and 1971* 


Male ‘n= 20 747) 


$$$ LN, 


Population % of % 
Characteristics Population Overweight 


All 
Ethnic origint 
Israel 
Asia 
Africa 
West 


Paternal educational 
attainment, y of 
schooling 


<8 

8-12 

>12 
Birth order 


Area of residence, 
municipal tax level 


High 
Medium 
Low 
Birth weight, g 
<2500 
2500-2999 
3000-3499 
3500-3999 
4000-4499 
24500 


Overweight 





Female (n=12 666) 


ee av 


% . % 
Severely % of % 
Population 


Severely 


Overweight Overweight 


“Overweight was defined as body mass index greater than 24.6 kg/m’, and severely overweight was defined as body mass index greater 


than 27.8 kg/m“. | 
tEthnic origin was defined y paternal country of birth. 
+x? test comparing overweig 


t and severely overweight groups with the total population, P<.001. 


§x? test comparing overweight and severely overweight groups with the total population, P<.01. 


RESULTS 

Table 1 gives the percentage of overweight and severely 
overweight 17-year-old subjects according to the indepen- 
dent variables included in the analyses. The table also in- 
dicates that ethnic origin, paternal educational attainment 
level, and area of residence are associated with signifi- 
cantly different rates of overweight and severely over- 
weight subjects. A strong and apparently linear link is ob- 
served between birth weights of more than 3000 g and the 
prevalence of being both overweight and severely over- 
weight, regardless of sex. 

The association of the birth weight groups with being 
overweight was analyzed with the use of multiple logistic 
regression to control for the effects of confounding vari- 
ables. All of the variables in Table 1 were analyzed. The 
final model for overweight reached by the stepwise pro- 
cedure included the birth weight variable and four con- 
founders (paternal education, area of residence, ethnic or- 
igin, and birth order) for male subjects and only one 
confounder (paternal education) for female subjects 
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(Table 2). The final regression model for severely over- 
weight eliminated all independent variables, except birth 
weight and two confounders (paternal education and eth- 
nic origin for male subjects and paternal education and 
maternal age for female subjects) (Table 3). Logistic anal- 
ysis of these data confirmed the significant (P<.001) pos- 
itive association between birth weights of 3000 g or more 
and being overweight and severely overweight at 17 years 
of age (Tables 2 and 3). 


COMMENT 

Higher birth weight was found to be a risk factor for 
obesity in late adolescence. To our knowledge, ours is the 
first study of its kind based ona large data base of recorded 
birth weights and a long follow-up period of 17 years. The 
results may thus shed light on the conflicting data reported 
in previously published studies. Some investigators have 
found a clear-cut relationship between birth weight and 
obesity in later childhood® 1516; others have found no cor- 
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Table 2.—Adjusted Odds Ratios for Being Overweight at 
_ 17 Years of Age Among 33 547 Subjects 
Born in Jerusalem, Israel, Between 1964 and 1971* 


Adjusted Odds Ratios (95% Confidence Interval) 


Males (n= 20 324) Females (n= 12 672) 
<2500 1.04 (0.79-1.28) 0.83 (0.62-1.10) 
2500-2999 0.81 (0.69-0.94) 0.87 (0.74-1.02) 
3000-3499t 1.00 1.00 

3500-3999 1.25 (1.12-1.39) 1.34 (1.16-1.54) 
4000-4499 1.72 (1.74-2.02) 1.35 (1.03-1.77) 
=4500 2.16 (1.54-3.04) 2.95 (1.59-5.49) 


: “Overweight was defined as body mass index greater than 24.6 
g/m”. 
tReference group. 
















Birth weight, ¢ 





















Table 3.—Adjusted Odds Ratios for Being Severely Over- 
weight at 17 Years of Age Among 33 547 Subjects Born in 
Jerusalem, Israel, Between 1964 and 1971* 


Adjusted Odds Ratios(95% Confidence Interval) 
ET 


Males (n= 20 324) Females (n= 12 672) 
1.09 (0.72-1.64) 0.93 (0.56-1.54) 
0.74 (0.56-0.98) 0.94 (0.71-1.25) 





Birth Weight, g 
<2500 


2500-2999 
3000-3499T 1.00 1.00 


3500-3999 1.26 (1.04-1.54) 
4000-4499 1.83 (1.40-2.40) 1.79 (1.36-2.76) 
24500 2.30 (1.33-3.95) 4.39 (1.82-10.58) 


*Severely overweight was defined as body mass index greater 
than 27.8 kg/m. 
tReference group. 


1.41 (1.09-1.82) 


relation between high birth weight and subsequent obe- 
sity.°.10 A high correlation between birth weight and adult 
body mass is usually attributed to a genetic effect. The 
variance in birth weight has been shown to be largely de- 
termined by fetal genes. Obesity has similarly been 
found to be strongly dependent on genetic factors.!8 Com- 
mon mechanisms affecting both birth weight and adult 
obesity have therefore been suggested, including an in- 
born error in adipose tissue regulation and inherited ab- 
normal mechanisms controlling food intake and systemic 
energy expenditure.!9 None of these hypotheses has been 
substantiated thus far, and the influence of genetic factors 
on the development and structure of adipose tissue in hu- 
mans is poorly understood.” 

Ethnic and environmental factors may also have an im- 
portant influence on adult body weight. Medical insur- 
ance is widely available in Israel, and almost the entire 
population (95%) is insured in one of the nation’s sick 
funds.”! Virtually all of the mothers thus receive prenatal 
care as wellas perinatal and child care at one of the Mother 
and Child Health Centers.!2?! The effect of birth weight 
was adjusted in our study for the possible confounding 
effects of ethnic origin” and socioeconomic status (de- 
termined according to paternal education attainment level 
and area of residence). However, it was not possible to 
control for the influence of parental body mass. We have 
recently shown that birth weight is significantly (P<.001) 
related in the Jerusalem population to maternal prepreg- 
nant body mass.” 

Overweight mothers may be more likely to overfeed 
their infants.” Such a trend toward infantile overnutrition 
may predispose to obesity in later childhood and adult- 
hood.”” This suggestion is consistent with the possible 
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causative role of adipose cell hyperplasia largely deter- 
mined in early life.2°.25 Mossberg! has recently shown that 
the degree of obesity in parents is among the most im- 
portant factors for weight level in adulthood. 

Eid’ suggested that infants with a lower birth weight 
may gain weight more rapidly than those with a higher 
birth weight and may therefore be at a greater risk of sub- 
sequent obesity. Binkin et aló have recently shown that 
although infants with low birth weight exhibit proportion- 
ately greater weight gain in the first year of life, they tend 
to remain shorter and EAN in early childhood compared 
with children with higher birth weights. We found the 
body mass at 17 years of age of low-birth-weight (<2500 
g) infants not to differ from that of the reference group 
(birth weight 3000 to 3499 g). However, the possibility that 
below-average birth weight (2500 to 2999 g) may offer 
some long-term benefit in terms of reduced obesity in 
adulthood could be suggested. It should be remembered 
that we could not fully assess the effect of intrauterine 
growth retardation on future growth, as gestational age 
was unavailable.. 

Our results may increase our ability to identify those 
children who are more prone to becoming overweight 
adults and to more clearly define risk groups. However, 
despite the observation that in contrast to the normal- 
birth-weight group a greater proportion of the overweight 
subjects had higher birth weights, the predictive power of 
this association is poor. In fact, most of the overweight 


adults in our study had normal birth weights. The search 


for predictive markers for adult obesity continues as data 
linking high body mass indexin early adulthood with mor- 
tality are accumulating.”*.50 Van Itallie °° has suggested that 
being overweight during early adulthood is‘even more 
dangerous than a similar dezree of being overweight in 
later adult life. Nevertheless, despite the increased risk for 
obese children of being otese as adults,3! a weight- 
reducing diet very early in life could be harmful to the 
child’s growth and development.* Our results imply that 
although being overweight at birth increases the risk of 
being overweight in late adolescence, it has little predictive 
power and may reflect body build more than adiposity. 


This work was supported in part by the Doron Foundation, Tel- 
Aviv, Israel. 
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Blood Transfusion Practices 


Victor S. Blanchette, FRCP(UK), FRCP(C); Heather A. Hume, FRCP(C); Gary J. Levy, MD; 
Naomi L. C. Luban, MD; Ronald G. Strauss, MD 


e Although transfusion of blood products is an essential and 
potentially life-saving measure, not all blood transfusions 
are beneficial to patients. The associated risks, particularly 
transfusion-transmitted viral illnesses, such as hepatitis and 
acquired immunodeficiency syndrome, require that careful 
consideration be given before a decision is made to transfuse 
any blood product. Many institutions have established a lo- 
cal committee to monitor transfusion practices and audit 
such practices regularly. To assist in this task, the Pediatric 
Hemotherapy Committee of the American Association of 
Blood Banks has developed guidelines for the conduct of 
pediatric blood transfusion audits. These guidelines, sum- 
marized herein, cover transfusion of red blood cells, plate- 
lets, white blood cells, fresh-frozen plasma, albumin, and 
clotting concentrates. The use of cytomegalovirus low-risk 
and irradiated blood products is also discussed. Throughout 
the report, special attention is given to the transfusion needs 
of newborn infants. 
(AJDC. 1991;145:787-796) 


ransfusions are essential in many clinical situations. Al- 
though current blood-banking practices have reduced 
the risks of transfusion, transmission of infections, par- 
ticularly hepatitis C, continues to be of concern.’ Fortu- 
nately, transmission of the human immunodeficiency vi- 
rus type 1, the cause of the acquired immunodeficiency 
syndrome, is now very rare.” Noninfectious risks include 
immune-mediated hemolytic and allergic reactions, graft- 
vs-host disease, and iron overload. Because of these risks, 
it is recommended that informed consent be obtained and 
documented for all nonemergency blood transfusions,’ 
and decisions to transfuse blood products should reflect 
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consideration of the risk/benefit ratio. Auditing of trans- 
fusion practices is one method of addressing this issue. 

Transfusion practice guidelines, developed to assist in 
conducting audits, simply provide a list of acceptable clin- 
ical circumstances in which transfusions may be given 
without need for additional justification. However, they 
should not serve as absolute indications for transfusion 
therapy. On the one hand, not all patients eligible to re- 
ceive a transfusion according to the guidelines would ac- 
tually benefit from one; on the other hand, some trans- 
fusions judged inappropriate by guidelines may be 
justified because of special clinical circumstances. Such 
transfusions require explanation, a task that usually in- 
volves review of the patient’s medical records or a request 
for additional information from the patient's physician by 
the local transfusion committee. 

Given this background, the Pediatric Hemotherapy 
Committee of the American Association of Blood Banks 
has developed guidelines for auditing pediatric transfu- 
sions (Tables 1 through 7). These criteria apply to infants 
and children younger than 18 years, except when other- 
wise stated; statements in the tables that are underlined 
require additional definition by each local transfusion 
committee. This format was selected to permit flexibility 
and to ensure consistency with local standards of practice. 


TRANSFUSION OF WHOLE BLOOD OR 
RECONSTITUTED WHOLE BLOOD 


Reconstituted whole blood (red blood cells [RBCs] recon- 
stituted with fresh-frozen plasma [FFP]) or whole blood (<5 
days old) may be given without the need for further justi- 
fication in the setting of massive transfusions (Table 1). Acute 
blood loss (in the absence of documented coagulation ab- 
normalities) should be treated with whole blood or recon- 
stituted whole blood only when replacement of losses with 


Table 1.—Criteria for Transfusion of Whole Blood 
or Reconstituted Whole Blood 
1. Massive transfusion or acute blood loss (>1 blood volume* 


in < 24 h) 
2. Exchange transfusion 






. Cardiovascular bypass surgery 
. Extracorporeal membrane oxygenation 
“Estimated as 70 mL/kg of body weight. 
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Table 2.—Criteria for Transfusion of Red Blood Cells* 
Neonates younger than 4 months 
eee hemoglobin level <130 g/L in neonates <24 h 
O 


. Hemoglobin level <130 g/L and severe pulmonary dis- 
ease, cyanotic heart disease, or heart failure 


. Acute blood loss 210% of total blood volume 
. Phlebotomy losses =5%-10% of the total blood volume 


5. Hemoglobin level <80 g/L in stable newborn infants 
with clinical manifestations of anemia 


Patients 4 months of age 


1. Significant preoperative anemia; intraoperative blood 
loss 215% oF total blood volume; postoperative hemo- 


globin level <80 g/L,and symptoms or signs of anemia 


. Acute blood loss with hypovolemia unresponsive to 
crystalloid or colloid 


. Hemoglobin level <130 g/L in patients with severe 
pulmonary disease requiring assisted ventilation 


. Chronic congenital or acquired anemia without an 
expected satisfactory response to medical therapy and 
a hemoglobin level <80 g/L, or a hemoglobin level 


<100 g/L with symptoms and/or signs of anemia 
. Chronic transfusions to suppress endogenous hemo- 


globin production in selected patients with sickle-cell 
or thalassemia syndromes 

. Induction of immune tolerance before renal transplan- 
tation 


*Statements that are underlined require additional definition by 
each local transfusion committee. 





RBCs and crystalloid or colloid would dilute coagulation fac- 
tors to levels insufficient to ensure hemostasis. In adults, 
such dilution is thought to occur once acute blood loss ex- 
ceeds one blood volume*”; in the neonate and young infant, 
the comparable value, although unknown, is presumed to 
be similar. However, levels of several coagulation factors are 
lower in neonates,” and it is possible that very young in- 
fants may require coagulation factor replacement after 
smaller losses. 


TRANSFUSION OF RBCs 


Although RBCs are the most commonly transfused 
blood component, the pediatric literature (particularly 
outside the neonatal period) is remarkable for the paucity 
of carefully designed studies investigating the benefits 
and/or risks associated with this therapy. The guidelines 
that follow are therefore based, in many instances, on ex- 
pert opinion and common practice rather than on the re- 
sults of scientific studies. 


Neonates and Infants Younger Than 4 Months 


Guidelines for RBC transfusions in neonates are pre- 
sented in Table 2 (hereafter, the term neonates refers to both 
neonates and infants younger than 4 months). Mean he- 
moglobin values (+2 SDs) in normal term and preterm (32 
weeks’ gestation) newborns at 24 hours of life are 193422 
g/L and 185+20 g/L, respectively.” A venous hemoglobin 
level less than 130 g/L in the first 24 hours of life indicates 
severe anemia, for which an RBC transfusion is generally 
recommended. It is also current practice to maintain the 
hemoglobin level greater than 130 g/L in neonates with 
severe respiratory or cardiac disease. While these practices 
seem logical, their efficacy remains to be established.” 

Most RBC transfusions are given to replace phlebotomy 
losses for laboratory monitoring of ill premature infants or 
to treat clinically important problems attributed to the 
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physiologic decline in hemoglobin level that occurs after 
birth (anemia of prematurity). Precise indications for the 

use of RBCs in these two clinical settings have not been 

determined; however, the issues involved have been ex- 

tensively reviewed.’ 

Phlebotomy losses are generally replaced after 5% to 
10% of the infant’s total blaod volume has been removed. 
Although extensive blood loss in a sick infant may justify. 


. an RBC transfusion, the decision to transfuse should not 


be based exclusively on the quantity of blood removed. 
Other considerations include the age and clinical status of 
the neonate, the hemoglobin level at birth, and the length 
of time over which the losses have occurred. 

Healthy preterm infants with a physiologic decline of 
hemoglobin level to 70 to 80 g/L do not require RBC trans- 
fusion in the absence of signs of anemia. 114 However, it 
is difficult to define “signs of anemia” in the premature 
infant. Although most would include tachycardia, tachyp- 
nea, recurrent apnea, decr2ased vigor, and poor weight 
gain unexplained by other causes, controversy remains 
over the correlation of these signs and the response to RBC 
transfusions.” 


Infants and Children 4 Months and Older 


Guidelines for RBC transfusions in older infants and 
children are similar to those for adults (Table 2). In general, 
RBCs are indicated to (1) prevent or reverse tissue hypoxia 
due to a diminished RBC mass and/or (2) decrease endog- 
enous (abnormal) hemoglobin production. In the assess- 
ment of the importance of any hemoglobin level in a child, 
it is important to remember that normal hemoglobin and 
hematocrit levels are lower in children than in adults. In- 
dications for perioperative RBC transfusions are currently 
being reevaluated. The National Institutes of Health Con- 
sensus Development Conference convened to address this 
issue advocated an individualized approach.” Selected 
adult patients can be safely managed with an intraoper- 
ative hemoglobin level of 80 g/L.** An individualized ap- 
proach is especially important in pediatric practice, where 
most patients do not have associated cardiorespiratory 
diseases and likely do not require hemoglobin levels of ` 
greater than 100 g/L before, during, or after surgery. In 
particular, there should be a compelling reason to admin- 
ister a postoperative RBC transfusion to a pediatric pa- 
tient, as most children (without bleeding) ‘can quickly re- 
store their hemcglobin mass if given appropriate oral iron 
therapy.® 

The development of guidelines for the replacement of 
acute blood loss due to nonsurgical bleeding is more dif- 
ficult, because estimates of losses are frequently unreli- 
able, and the diagnosis of impending shock in a child may 
be easily overlocked. The situation is further complicated 
by the wide range of values for heart rate and blood pres- 
sure in normal children. With adults, the most important 
measures in the treatment of acute hemorrhage are to con- 
trol the hemorrhage and then to restore perfusion, usually 
with crystalloid and/or colloid. If the patient’s condition 
remains unstable, then RBC transfusions are indicated. 

In acutely ill patients with severe pulmonary disease re- 
quiring assisted ventilation, it is recommended that the 
hemoglobin level be maintained in the normal range.” 
Although this recommendation may be valid, it has not 
been documented by scientific studies. 

With anemias that develor: slowly, the decision to ad- 
minister RBCs tc increase tissue oxygen delivery should 
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not be based solely on the hemoglobin concentration. Chil- 
dren with anemias that develop slowly may be asymp- 
tomatic despite hemoglobin levels well below 80 g/L. Pa- 
tients with iron deficiency anemia, for example, often are 
treated with oral iron alone, even at hemoglobin levels 
below 50 g/L. Factors other than hemoglobin concentra- 
tion to be considered in the decision to transfuse RBCs 
include (1) the patient’s symptoms, signs, and functional 
capacities; (2) the presence or absence of cardiovascular, 
respiratory, or central nervous system disease; (3) the 
causes and anticipated evolution of the anemia; and (4) 
alternate therapies (and the ability to comply with them). 
In anemias that are likely to be permanent, one must also 
consider the effect of the anemia on growth and devel- 
opment as well as the effects of repeated transfusions. 

Patients with sickle-cell diseases (SS, SC, or SB- 
thalassemia) without complications do not require RBC 
transfusions. However, there are several clinical settings 
in which these patients may require simple or partial ex- 
change RBC transfusions to prevent tissue hypoxia and/or 
to suppress endogenous hemoglobin production.“ A 
chronic RBC transfusion program is appropriate for pa- 
tients with sickle-cell disease following a splenic seques- 
tration crisis until splenectomy is performed (usually after 
2 years of age)’ or following a cerebrovascular 
accident.*”* There are no clear criteria to determine when 
it is safe to discontinue RBC transfusion following a cere- 
brovascular accident. Red blood cell transfusions may also 
be beneficial in the management of the following com- 
plications in patients with sickle cell diseases: acute chest 
syndrome, acute aplasia, priapism, and chronic leg 
ulcers.7””°°**°” Although prophylactic RBC transfusions 
have frequently been used during pregnancy, a recent 
study has demonstrated that omitting them is not harmful 
to pregnant patients with sickle-cell disease or their off- 
spring.*®.The optimal preoperative use of RBC transfu- 
sions has been extensively discussed in the litera- 
ture.2*°9°°48 While most authors agree that the 
preoperative hemoglobin level should be 100 g/L, the issue 
of whether the hemoglobin S concentration should be 
lower than a predetermined level, eg, 30%, remains un- 
resolved. Finally, RBCs are not indicated for patients with 
sickle-cell disease with uncomplicated episodes of 
pain.?”3 

Patients with severe thalassemia syndromes are placed 
on long-term RBC transfusion programs to prevent the 
consequences of severe anemia and ineffective erythro- 
poiesis. The extent to which endogenous (ineffective) 
erythropoiesis is suppressed varies inversely with the 
minimum hemoglobin level achieved with the RBC trans- 
fusion program. While most experts agree that the min- 
imum pretransfusion hemoglobin level should be at least 
90 g/L, there is controversy about the value of maintaining 
a higher minimum hemoglobin level.® 

Red blood cell transfusions may also be given before 
renal transplantation to induce immune tolerance in pa- 
tients with chronic renal failure.* However, in light of 
cyclosporine thérapy, this indication for transfusion both 
in cadaveric and living related donor transplants is being 
reexamined. "647 


TRANSFUSION OF PLATELET CONCENTRATES 


Platelet transfusions are indicated for support of chil- 
dren with clinically important quantitative and/or quali- 
tative platelet disorders (Table 3). Guidelines for children 
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Platelet Concentrates* 
Premature infants (gestational age <37 weeks) 
1. Blood platelets <50x10°/L in a stable infant 
2. Blood platelets <100x10°/L in a sick infant 
All other infants and children 
1. Blood platelet count <20x10°/L and marrow failure 


2. Blood platelet count <50x10°/L with active bleeding or 
the need for an invasive procedure in a child with bone 
marrow failure 

3. Blood platelet count <100x10°/L with active bleeding 
plus disseminated intravascular coagulation or other 
coagulation abnormalities 


4. Bleeding with qualitative platelet defect and marked 


prolongation of the bleeding time regardless of the 
platelet count 


5. Cardiovascular bypass surgery with unexplained 
excessive bleeding, regardless of the platelet count 












*Statements that are underlined require additional definition by 
each local transfusion committee. 


are similar to those published for adults by a recent Na- 


tional Institutes of Health Consensus Conference on plate- 
let transfusion therapy.” 

The risk of life-threatening hemorrhage, particularly in- 
tracranial hemorrhage, relates to the severity of thromb- 
ocytopenia. Studies in thrombocytopenic leukemic pa- 
tients,*? and in a thrombocytopenic dog model,” indicate 
that mucosal bleeding increases markedly when platelet 
levels fall below 20 x 107/L. For this reason, many physi- 
cians recommend prophylactic platelet transfusions to 
maintain a platelet count greater than 20 x 10°/Linchildren 
with thrombocytopenia due to bone marrow failure. This 
recommendation is supported by the findings of at least 
one randomized study.” When thrombocytopenia occurs 
in association with fever, active bleeding, the need for an 
invasive procedure, disseminated intravascular coagulation, 
or other severe clotting abnormalities, the “threshold” for 
platelet transfusions needs to be raised. Platelet transfusions 
should be used with caution and are generally contraindi- 
cated in the hemolytic-uremic syndrome and thrombotic 
thrombocytopenic purpura, disorders caused by the forma- 
tion of platelet thrombi in small vessels. 

Platelet transfusions for the newborn infant merit sep- 
arate consideration. Premature infants, particularly those 
who are ill, are at risk for intracranial hemorrhage. The 
incidence of this complication is higher in thrombocy- 
topenic than in nonthrombocytopenic infants.” More- 
over, multiple abnormalities of hemostasis may be present 
in such infants. Thus, it is reasonable clinical practice to 
maintain a minimum platelet count of 50 x 10’/L in pre- 
mature infants, although this recommendation has not 
been proved scientifically. Until more data are available, 
the report from Andrew and colleagues™ suggests that the 
threshold for platelet transfusions in sick premature in- 
fants should be even higher, of the order of 100 x 10°/L. 

Neonatal alloimmune thrombocytopenia, a condition 
that reflects fetomaternal incompatibility for a platelet an- 
tigen, also deserves special consideration.” In more than 
75% of cases, the pathologic platelet antibody demon- 
strates specificity for the platelet-specific antigen, PI“1.™ 
The therapy of choice for affected infants with severe 
thrombocytopenia is the infusion of compatible platelets, 
obtained from the mother or a known antigen-negative 
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Table 4.—Criteria for Transfusion of 
Granulocyte Concentrates* 


1. Bacterial sepsis in neonates <2 weeks of age with neutro- 
phil plus band cell counts <3x10°/L | 


2. Bacterial sepsis unresponsive to antibiotics in patients 
>2 weeks of age with neutrophil plus band cell counts 
<0.5x10°/L 

3. Documented infection(s) unresponsive to antibiotics 
plus a qualitative neutrophil detect, regardless of the 


qu p 
neutrophil plus band celi count 


*Statements that are underlined require additional definition by 
each local transfusion committee. 


blood donor. If maternal platelets are used, it is important 
that they be irradiated and that maternal plasma contain- 
ing pathologic platelet alloantibodies be removed from the 
platelet concentrate before transfusion.” 

Of the immune thrombocytopenic disorders encoun- 
tered in pediatric practice, autoimmune thrombocy- 
topenic purpura is the most common. In this disorder, 
platelets are rapidly destroyed by broadly reacting circu- 
lating platelet autoantibodies or immune complexes. The 
survival of donor platelets is markedly reduced, and there 
is general agreement that, except in the circumstance of 
life-threatening bleeding, platelet transfusions are not in- 
dicated. Alternate therapies (eg, steroids and high-dose 
intravenous IgG) are preferred.°’”” An analogous condi- 
tion, neonatal autoimmune thrombocytopenia, occurs in 
infants delivered to affected mothers.” Thrombocytope- 
nia in this disorder is self-limiting, and therapy is admin- 
istered to minimize the risk of intracranial hemorrhage in 
severely thrombocytopenic infants. Similar to older chil- 
dren with autoimmune thrombocytopenic purpura, there 
is little rationale for use of platelet transfusions, and in- 
fants with severe autoimmune thrombocytopenia should 
receive intravenous IgG and/or steroid therapy.°*°” 

Qualitative platelet disorders may be inherited or ac- 
quired, for example, in children with advanced hepatic or 
renal insufficiency or following cardiopulmonary bypass. 
In such patients, platelet transfusicn therapy is justified 
if severe bleeding occurs. Prophylactic administration of 
platelets is not justified unless there are other conditions 
that interfere with hemostasis or if an invasive procedure 
is planned. In these cases, a bleeding time of greater than 
twice the upper limit of laboratory normal may be taken 
as justification for therapy,“ and alternatives to platelet 
transfusions, particularly desmopressin acetate, should 
be considered.*”’** 

It is easier to prevent than to stop bleeding in the throm- 
bocytopenic patient. In children with uncomplicated 
thrombocytopenia due to bone marrow failure, 1 U per 10 
to 15 kg is sufficient to prevent bleeding.®* Larger doses 
(1 U per 5 kg) may be required to achieve hemostasis in 
bleeding patients. It is common practice to limit the dose 
to 6 to 8 U of random donor platelets or one platelet phe- 
resis concentrate (platelets obtained by apheresis of a sin- 
gle donor). The dose of platelets required to increase the 
platelet count to greater than 100 x 10°/L in newborn in- 
fants is 10 mL/kg of standard platelet concentrates pre- 
pared from single units of whole blood or by automated 
platelet pheresis (R. G. Strauss, MD, oral communication, 
1990). 


TRANSFUSION OF GRANULOCYTES 


Granulocyte transfusions should be considered for in- 
fected pediatric patients in three clinical settings (Table 4). 
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Because some patients recover with antibiotics alone, in- 
stitutions should survey the outcome of infections in ne- 
onates and neutropenic children treated locally. If the re- 
sponse to antimicrobial drugs alone is prompt and survival 
approaches 100%, granulocyte transfusions are unneces- 
sary. However, if large numbers of patients fail to respond 
to antibiotic therapy, the addition of granulocyte trans- 
fusions should be considered. 

During the fizst week of life, healthy neonates exhibit 
both neutrophilia and neutrophil functional abnormali- 
ties.© In infected neonates, neutrophil counts may fall to 
relatively “neutropenic” values of less than 3 x 10°/L, with 
function thus deteriorating further.™ At least 11 reports of 
granulocyte transfusions in neonates exist, of which six 
are controlled studies.°°” Four of the six reported a mark- 
edly better outcome for neonates receiving antibiotics plus 
granulocyte transfusions prepared by automated leuka- 
pheresis than for neonates receiving antibiotics alone.°* 
In the two negative studies,””’”* low doses of neutrophils 
were transfused because they were isolated from buffy 
coats of whole blood, rather than by apheresis. Although 
data are inconclusive, sepsis is likely to be fatal in neonates 
with a fulminant clinical picture, blood neutrophil counts 
of less than 3 x 10°/L, and evidence of a depleted bone mar- 
row neutrophil storage pool. Granulocyte transfu- 
sions should be considered for these infants. 

The role of granulocyte transfusions added to antibiotics 
for patients with severe neutropenia due to bone marrow 
failure is similar for both adults and children.”* Patients in 
most reports have been adults with leukemia or aplastic 
anemia, but five studies relate exclusively to children.” 
Infected neutropenic patients usually respond to antibi- 
otics alone, provided that bone marrow function recovers 
early in infection. Because children with newly diagnosed 
leukemia respond rapidly to induction chemotherapy, 
only rarely are they candicates for granuloctye transfu- 
sions. In contrast, infected children with sustained bone 
marrow failure (ie, malignant neoplasms resistant to treat- 
ment, aplastic anemia, anc. bone marrow transplant re- 
cipients) may benefit when granulocyte transfusions are | 
added to antibiotics. The use of granulocyte transfusions 
for bacterial sepsis that is unresponsive to antibiotics in 
patients with severe neutropenia (<0.5 x 10°/L) is sup- 
ported by most of the seven controlled studies reported 
to date.’ 

Patients with qualitative neutrophil defects (neutrophil 
dysfunction) usually have adequate numbers of blood 
neutrophils but are susceptible to serious infections be- 
cause their cells kill pathcgenic microorganisms ineffi- 
ciently. Neutrophil dysfunction syndromes are rare, and 
no definitive studies have been reported to establish the 
efficacy of granulocyte transfusions. However, a few pa- 
tients with progressive, life-threatening infections have 


‘improved strikingly with the addition of granulocyte 


transfusions.© These disorders are chronic, and granu- 
locyte transfusions are recommended only when infec- 
tions are clearly unresponsive to antimicrobial drugs. 
Once the decision to provide granulocyte transfusions 
has been made, an adequate dose must be transfused. Ne- 
onates and infants weighing less than 10 kg should receive 
1 to 2x 10° neutrophils per kilogram per infusion. Larger 
infants and children should receive at least 1 x 10*° neu- 
trophils per infusion; the preferred dose for adolescents 
is 2 to 3x 10"°. Granulocyte transfusions should be con- 
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tinued daily until either the infection resolves or the blood 
neutrophil count rises to greater than 0.5 x 10°/L. 


TRANSFUSION OF FFP 


The indications for FFP transfusion in children (Table 5) 
are similar to those reported for adults by the National 
Institutes of Health Consensus Development Conference 
addressing FFP transfusions.* Transfusion of FFP is effi- 
cacious for the treatment of deficiencies of factors II, V, VIL, 
X, XI, and XIII. | 

Requirements for FFP vary with the specific factor being 
replaced.” Transfusion of FFP is no longer recommended 
for the treatment of patients with hemophilia A or B, be- 
cause safer factor VII and IX concentrates are available for 
the treatment of these disorders. An important, albeit rare, 
use of FFP is for the rapid reversal of anticoagulant effect 
of warfarin sodium in patients who are actively bleeding 
or who require emergency surgery and in whom func- 
tional deficiencies of factors II, VII, IX, and X cannot be 
rapidly reversed by the administration of vitamin K. 

In clinical practice, results of screening coagulation tests 
(prothrombin, activated partial thromboplastin, and 
thrombin times) are assumed to reflect the integrity of the 
coagulation system, and abnormalities are often used to 
justify FFP transfusion. However, test results must be re- 
lated to the clinical condition of the patient. Transfusion 
of FFP in patients with chronic liver disease and prolonged 
screening coagulation test times are generally not recom- 
mended unless severe bleeding is present or an invasive 
procedure is planned. Fresh-frozen plasma transfusionsin 
newborn infants merit special consideration; coagulation 
test times are prolonged in these infants,” and FFP should 
only be transfused after reference to values expected for 
the particular patient. The indications for FFP in neonates 
have been reviewed® and include (1) reconstitution of 
RBC concentrates to whole blood in the setting of massive 
transfusions (for example, exchange transfusion or car- 
diovascular surgery}, (2) hemorrhage secondary to vita- 
min K deficiency, (3) disseminated intravascular coagu- 
lation (although exchange transfusion is more often used 
than simple transfusion), and (4) bleeding ina patient with 
a congenital coagulation factor deficiency when more spe- 
cific treatment is either unavailable or inappropriate. The 
use of prophylactic FFP transfusions to prevent intraven- 
tricular hemorrhage in premature infants is contro- 
versial,?”® so a firm recommendation about this practice 
cannot be made. Although still being used to adjust the 
hematocrit values for small-volume RBC transfusions to 
neonates, FFP offers no apparent medical benefit”? and 
exposes the infant to an additional donor. This practice 
should be discouraged. In addition, its use in partial ex- 
change transfusion for the treatment of neonatal hyper- 
viscosity syndrome is unnecessary, as safer colloid solu- 
tions are available.” 

While its major benefit has been in the treatment of 
bleeding associated with coagulation factor deficiencies, 
FFP also contains several anticoagulant proteins (an- 
tithrombin III, protein C, and protein S) whose deficien- 
cies have been associated with thrombosis.” In selected 
situations, FFP may be appropriate as replacement ther- 
apy in patients with these disorders.” An alternative is a 
commercially produced concentrate.” 

Other indications for FFP include replacement fluid dur- 
ing plasma exchange in patients with thrombotic throm- 
bocytopenic purpura or other disorders in which FFP is 
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Table 5.—Criteria for Transfusion of Plasma Products* 


Fresh-frozen plasma 
1. Bleeding, or an invasive procedure, in a patient with a 
coagulation factor deficiency or a markedly prolonged 
prothrombin, and/or partial thromboplastin times 
2. Replacement therapy in antithrombin III or protein C or 
S deficiencies 


3. Replacement therapy during therapeutic plasma ex- 
change for disorders in which fresh-frozen plasma is 
beneticial 


Cryoprecipitate 


1. Bleeding, or an invasive procedure, in hemophilia A or 
von Willebrand’s disease 


2. Bleeding, or an invasive procedure, in hypofibrogene- 
mia or aysfibrinogenemia 


3. Replacement therapy in factor XIII deficiency 
Clotting factor concentrates 


1. Bleeding, active or anticipated, in patients with docu- 
mented ae factor deficiencies, such as hemo- 
philia A or 


2. Severe or variant forms of von Willebrand’s disease 
Albumin 


1. Acute correction of hypoalbuminemia when clinically 
indicated 


2. Correction of hypovolemia when colloid infusion is 
indicated 


3. Replacement therapy in therapeutic plasma exchange 
procedures 


*Statements that are underlined require additional definition by 
each local transfusion committee. 


beneficial.”®?”” Fresh-frozen plasma transfusions are not 
indicated for correction of hypovolemia or as immunoglo- 
bulin replacement therapy, because safer alternatives ex- 
ist. 


TRANSFUSION OF CRYOPRECIPITATE 

Cryoprecipitate, prepared by thawing FFP at 4°C, is still 
used by some hemophilia programs for factor replacement 
of patients with hemophilia A or von Willebrand’s disease. 
A refinement that is sometimes used is the preparation of 
cryoprecipitate following repetitive plasmapheresis of se- 
lected donors.” Alternatives to cryoprecipitate include 
desmopressin acetate (for patients with mild to moderate 
hemophilia A or von Willebrand's disease) or specific clot- 
ting factor concentrates, 10-10? 

Other uses for cryoprecipitate include correction of hy- 
pofibrinogenemia or dysfibrinogenemia and replacement 
therapy in patients with factor XIII deficiency.’ Its use 
to provide fibronectin, a substance with opsonic activity, 
in patients with, or at risk for, bacterial sepsis (eg, pre- 
mature infants) remains uncertain. ! 


TRANSFUSION OF CLOTTING 
FACTOR CONCENTRATES 


Factor VIII and IX concentrates are used as replacement 
therapy in patients with hemophilia A and B. The intro- 
duction of commercial concentrates into North America in 
the late 1960s markedly improved the treatment of patients 
with these inherited coagulation disorders. They made 
possible the development of cost-effective home therapy 
programs’ and allowed severe hemophiliacs a degree of 
freedom previously not possible. For this advance, hemo- 
philiacs have paid a high price. The majority who received 
repeated infusions of factor VIII or IX concentrates of 
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Table 6.—Criteria for Transfusion of 
Cytomegalovirus Low-Risk Blood Products 
in Seronegative Patients 


1. Recipients of seronigative kidney, heart, heart-lung, or 
liver organ grafts 


2. Recipients of seronegative bone marrow 


3. Patients who are likely candidates for bone marrow 
transplantation 


4, Pregnant women and their fetuses, ff intrauterine trans- 
fusions are required 


5. Neonates weighing <1250 g at birth 


6. Patients infected with the human immunodeficiency 
virus 


North American origin now manifest clinical and/or se- 
rologic evidence of infection with the hepatitis and ac- 
quired immunodeficiency syndrome viruses, reflecting 
the fact that these concentrates are prepared from pools 
of thousands of plasma units. Fortunately, a number of 
effective virus inactivation processes (super dry heat, va- 
por heat, pasteurization, and solvent-detergent treat- 
ment) can now be applied to factor concentrates during the 
manufacturing process, and the newer concentrates carry 
an extremely low risk of transmitting known infections, 
such as acquired immunodeficiency syndrome or 
hepatitis.1°°' Until factors VIII and IX produced by re- 
combinant DNA technology become available, these new 
plasma-derived factor concentrates are the treatment of 
choice for patients with severe hemophilia A or B (Table 
5). 

Other clotting-factor concentrates in current use include 
both activated and nonactivated prothrombin complex 
concentrates for the management of bleeding in patients 
with hemophilia A and a circulating inhibitor!" and 
concentrates that are known to contain the multimeric 
forms of von Willebrand factor in patients with von Wille- 


brand’s disease. 11719 


TRANSFUSION OF ALBUMIN 


The major uses of albumin are listed in Table 5.14 The 
most common is for the correction of hypovolemia when 
colloid infusion is indicated.’ Administered with a di- 
uretic, albumin is also used for the acute correction of hy- 
poalbuminemia in the treatment of fluid overload"? and 
in postburn fluid resuscitation.'*® It is routinely used as 
replacement fluid with normal saline for most therapeutic 
plasma exchange procedures.”° 

Albumin is available as both a 5% and 25% solution. 
Plasma protein fraction is equivalent to 5% albumin but is 
subject to fewer purification steps and in the past has been 
associated with more adverse reactions.*’” 


TRANSFUSION OF CYTOMEGALOVIRUS (CMV) 
LOW-RISK BLOOD PRODUCTS 


Cytomegalovirus is an ubiquitous herpes virus harbored 
in the white blood cells of donor blood. In the immuno- 
compromised host, posttransfusion CMV may cause fur- 
ther immunosuppression, placing the patient at substan- 
tial risk for morbidity or mortality. Imnmunocompromised 
groups of patients at risk for posttransfusion CMV" ** 
are listed in Table 6. These groups are candidates for CMV 
low-risk (eg, seronegative) blood products. In addition, it 
may be prudent to transfuse CMV low-risk products until 
the serologic status of the following patients is known: (1) 
. premature infants weighing less than 1250 grams at birth, 
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Table 7.—Criteria for Transfusion of 
Irradiated Blood Products* | 


1. Bone marrow transplant recipients 

















2. Neonates and children with severe known or suspected 
congenital or acquired immunodeficiency states 
3. Fetuses who require intrauterine transfusions 


4. Neonates who received intrauterine transfusions and 
who require transfusions postnatally 


5. Recipients of cellular blood products from first-degree 
relatives 





*Statements that are underlined require additional definition by 
each local transfusion committee. 


(2) patients with malignant neoplasms who are likely can- 
didates for bone marrow transplantation, and (3) patients 
infected with the human immunodeficiency virus type 1. 
There is no evidence to support the use of CMV low-risk 
blood products either in seropositive oncology or in solid 
organ transplant patients who are receiving immunosup- 
pressive drug regimens or in other seropositive subjects. 
Current practice is to utilize IgG CMV seronegative 
blood and blood products, with the knowledge that only 
a fraction of IgG seropositive units are infectious. Tests to 
detect IgM antibodies or CMV viral antigens are not yet 
sufficiently developed to replace IgG testing. Other meth- 
ods to decrease CMV transmission include extreme leu- 
kodepletion of blood products by filtration or following 
freeze-thawing and washing.’”° Use of frozen deglycer- 
olized washed RBCs, regardless of donor serology, has 
been demonstrated to reduce posttransfusion CMV in re- 
nal allograft recipients, post-cardiac surgery patients, and 
premature infants. Whether leukodepleted RBCs are a vi- 
able alternative to the use of CMV IgG—negative RBC mer- 
its further study.’** Measures to reduce the risk of CMV 
transmission need only be applied to cellular blood prod- 
ucts (RBCs, platelets, and granulocytes); FFP and cryo- 
precipitate are sufficiently acellular that CMV transmis- 
sion does not present a substantial clinical problem. 


TRANSFUSION OF IRRADIATED BLOOD PRODUCTS 


Graft-vs-host disease occurs when donor-derived T cells 
engraftin an immunoincompetent recipient. Clinically im- 
portant graft-vs-host disease is a rare complication! +$ 
that occurs from 3 to 30 days (median, 8 days) following 
transfusion. It has been observed following transfusion of 
whole blood, RBCs, buffy coats, fresh plasma, and gran- 
ulocyte or platelet concentrates but not following trans- 
fusion of cryoprecipitate or frozen plasma, probably be- 
cause component preparation reduces the concentration 
of functional lymphocytes to less than the number critical 
to induce graft-vs-host disease.**” 

Posttransfusion graft-vs-host disease follows an acute 
course and is frequently fatal, especially in infants and 
children, in whom 80% to 90% mortality rates have been 
reported.” Because there is no effective treatment, the 
goal is to (1) recognize clinical conditions in which post- 
transfusion graft-vs-host disease is likely to occur, (2) em- 
ploy techniques to eliminate its cause, and (3) ensure that 
the techniques used do not adversely affect the product 
to be transfused. Patients at risk should receive blood 
products processed to remove functional T cells or to ren- 
der such cells ineffective. Filtration, sedimentation, 
freeze-thawing, or washing with current methods has the 
undesired potential to leave enough T cells to induce graft- 
vs-host disease or to render the product inadequate for 
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transfusion. Current practice utilizes ionizing radiation 
froma cesium, cobalt, or linear acceleration source at doses 
ranging from 1500 to 5000 cGy to protect against graft- 
vs-host disease. A dose of 1500 cGy is most frequently 
used.’*°-!”? Patients at risk for graft-vs-host disease (Table 
7) should receive irradiated blood products. 

Premature infants are known to have immune dysfunc- 
tion, but their risk of acquisition of posttransfusion graft- 
vs-host disease is not well established. The postnatal age 
of the infant, number of immunocompetent lymphocytes 
in the transfusion product, degree of HLA compatibility 
between donor and recipient, and other as yet poorly de- 
scribed phenomena mav determine which infants should 
receive such products. ®? Directed donations with blood 
from first-degree relatives should be irradiated because of 
the risk of engraftment with HLA haploidentical lympho- 
cytes in these products. ®* 3# Other groups potentially at 
risk, but for whom no data are available, are those receiv- 
ing T-cell depletion therapy (antithymocyte globulin or 
OKT3) and recipients of organ transplantation who are 
receiving chronic T-cell suppressive drug regimens. 
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mune response to individual tested vaccine antigens was demonstrated. The type, 
frequency, and severity of adverse experiences observed in these studies with 
PedvaxHIB were similar to those seen when the other vaccines were given alone. 

PedvaxHIB IS NOT RECOMMENDED FOR USE IN INFANTS YOUNGER THAN 
2 MONTHS OF AGE. 


CONTRAINDICATIONS: Hypersensitivity to any component of the vaccine or the 
diluent. 


WARNINGS: USE ONLY THE ALUMINUM HYDROXIDE DILUENT SUPPLIED. if 
PedvaxHIB is used in persons with malignancies or in those who are receiving im- 
munosuppressive therapy or who are otherwise immunocompromised, the expected 
immune response may not be obtained. 


PRECAUTIONS: General: As for any vaccine, adequate treatment provisions, in- 
Cluding epinephrine, should be available for immediate use should an anaphylactoid 
reaction occur, As with other vaccines, PedvaxHIB may not induce protective anti- 
body levels immediately following vaccination. As with any vaccine, vaccination with 
PedvaxHIB may not result in a protective antibody response in all individuals given the 
vaccine. As reported with Haemophilus b polysaccharide vaccine and another 
Haemophilus b conjugate vaccine, cases of Haemophilus b disease may occur in the 
week after vaccination, prior to the onset of the protective effects of the vaccines. 
There is insufficient evidence that PedvaxHIB given immediately after exposure to 
natural Haemophilus influenzae type b will prevent illness. Any acute infection or 
febrile illness is reason for delaying use of PedvaxHIB except when, in the opinion of 
the physician, withholding the vaccine entails a greater risk 

Laboratory Test interactions: Sensitive tests (e.g., Latex Agglutination Kits) may 
detect PRP derived from the vaccine in urine of some vaccinees for up to seven days 
following vaccination with PedvaxHIB; in clinical studies with PedvaxHIB, such chil- 
dren demonstrated normal immune response to the vaccine. 

Carcinogenesis, Mutagenesis, and Impairment of Fertility: PedvaxHIB has not 
been evaluated for its carcinogenic or mutagenic potential or for its potential to impair 
fertility. 

Pregnancy: Pregnancy Category C: Animal reproduction studies have not been 
conducted with PedvaxHIB. It is also not known whether PedvaxHIB can cause fetal 
harm when administered to a pregnant woman or can affect reproduction capacity. 
PedvaxHIB is not recommended for use in pregnant women. 


ADVERSE REACTIONS: In early clinical studies involving the administration of 
8,086 doses of PedvaxHiB alone to 5,027 healthy infants and children 2 months to 
71 months of age, PedvaxHIB was generally well tolerated. No serious adverse reac- 
tions were reported. During a two-day period following vaccination with PedvaxHIB in 
a subset of these infants and children, the most frequently reported adverse reactions, 
excluding those shown in the first table, in decreasing order of frequency, included: 
irritability, sleepiness, respiratory infection/symptoms, and ear infection/otitis media. 
Urticaria was reported in two children. Thrombocytopenia was seen in one child. A 
cause-and-effect relationship between these side effects and the vaccination has not 
been established. 

Selected objective observations reported by parents over a 48-hour period in infants 
and children 2 to 71 months of age following primary vaccination with PedvaxHIB alone 
are summarized in the first table. 

In The Protective Efficacy Study, 4,459 healthy Navajo infants 6 to 12 weeks of age 
received PedvaxHIB or placebo. Most of these infants received DTP/OPV concomi- 
tantly. No differences were seen in the type and frequency of serious health problems 
expected in this Navajo population or in serious adverse experiences reported among 
those who received PedvaxHIB and those who received placebo, and none was re- 
ported to be related to PedvaxHIB. Only one serious reaction (tracheitis) was reported 
as possibly related to PedvaxHIB and only one (diarrhea) as possibly related to pla- 
cebo. Seizures occurred infrequently in both groups (9 occurred in vaccine recipients, 
8 of whom also received DTP; 8 occurred in placebo recipients, 7 of whom also 
received DTP) and were not reported to be related to PedvaxHIB. The frequencies 
of fever and local reactions occurring in a subset of these infants during a 48-hour 
period following each dose were similar to those seen in early clinical studies (see 
first table). 

As with any vaccine, there is the possibility that broad use of PedvaxHIB could reveal 
adverse reactions not observed in clinical trials. 

Potential Adverse Reactions: The use of Haemophilus b polysaccharide vaccines 
and another Haemophilus b conjugate vaccine has been associated with the following 
additional adverse effects: early onset of Haemophilus b disease and Guillain-Barré 
syndrome. A cause-and-effect relationship between these side effects and the vacci- 
nation was not established. 
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Fever or Local Reactions in Subjects 2 to 71 oe one 








Vaccinated with PedvaxHiB Alone 
Other Clinical Studies 
Dose 1 Dose 2 
pon Number of Number of 
Months Reaction Evaluated 6 he 24 48 Evaluated 6 hr 24 48 
2-14 Fever 
>38.3°C 
(101°F) 
Rectal 24% 38% 19% 329 3.0% 43% 3.6% 
re yine 
diameter 1,026 02% 10% 0.4% 585 09% 12% 0.7% 
induration 
>2.5em 
diameter 1,026 06% 15% 16% 585 09% 28% 3.7% 
15-71" Fever 
>38.3°C 
Rectal 
149 40% 40% 6.7% 
a pipaa 
diameter 572 00% 03% 02% 
Swelling/ 
induration 
>250m 
diameter 572 0.9% 21% 14% 
"Additional complaints reported following vaccination with the first and second dose of PedvaxHiB. 
tively, in the indicated number of subjects were: nausea , and/or diarrhea (101, 41), crying for more 
than one-half hour (43, 15), rash (16, 17), and unusual high-pachod (4, 4). 
“Additional complaints reported f vaccination with one dose of HIB in the indicated number 
adepane peiten pact diarrhea (44), crying for more than one-half hour (19), rash (12), 
and unusual high-pitched crying (0) 
DOSAGE AND ADMINISTRATION: 


FOR INTRAMUSCULAR ADMINISTRATION. DO NOT INJECT INTRAVENOUSLY. 

2 to 14 Months of Age: Infants 2 to 14 months of age should receive a0.5-mL dose 
of vaccine ideally beginning at 2 months of age followed by a 0.5-mL dose 2 months 
later (or as soon as possible thereafter). When the primary two-dose regimen is com- 
pleted before 12 months of age, a booster dose is required (see text and second 
table), 

15 Months of Age and Older: Children 15 months of age and older previously un- 
vaccinated against Haemophilus b disease should receive a single 0.5-mL dose of 
vaccine. 

Booster Dose: in infants completing the primary two-dose regimen before 12 
months of age, a booster dose (0.5 mL) should be administered at 12 months of age but 
not earlier than 2 months after the second dose. 


DATA ARE NOT AVAILABLE REGARDING THE INTERCHANGEABILITY OF OTHER 
HAEMOPHILUS b CONJUGATE VACCINES AND PedvaxHIB® (Haemophilus b 
Conjugate Vaccine [Meningococcal Protein Conjugate], MSD). 

Vaccination Regimens by Age Group 
(see text for details) 


NS eee ee 
Age (Months) Age (Months) 
al First Dose Primary at ter Dose 
2-10 2 doses, 2 months apart 12 
11-14 2 doses, 2 months apart = 
15-71 1 dose =. 





TO RECONSTITUTE, USE ONLY THE ALUMINUM HYDROXIDE DILUENT SUPPLIED. 

First, agitate the diluent vial; then, using sterile technique, withdraw the entire vol- 
ume of aluminum hydroxide diluent into the syringe to be used for reconstitution. Inject 
all the aluminum hydroxide diluent in the syringe into the vial of lyophilized vaccine, and 
agitate to mix thoroughly 

Withdraw the entire contents into the syringe and inject the total volume of reconsti- 
tuted vaccine (0.5mL) intramuscularly, preferably intoithe anterolateral thigh or the 
outer aspect of the upper arm. 

It is recommended that the vaccine be used as soon as possible after reconstitution. 
Store reconstituted vaccine in the vaccine vial at 2° to 8°C (36° to 46°F) and discard if 
not used within 24 hours. Agitate prior to injection. 

Parenteral drug products should be inspected visually for extraneous particulate 
matter and discoloration prior to administration whenever solution and container per- 
mit. Aluminum hydroxide diluent and PedvaxHIB when reconstituted are slightly 
opaque white suspensions. 

Special care should be taken to ensure that the injection does not enter a blood 
vessel. 

Itis important to use a separate sterile syringe and needle for each patient to prevent 
transmission of hepatitis B or other infectious agents from one person to another. 


HOW SUPPLIED: No. 4792—PedvaxHIB is supplied as a single-dose vial of lyophil- 
ized vaccine, NDC 0006-4792-00, and a via! of aluminum hydroxide diluent. 

No. 4797—PedvaxHIB is supplied as follows: a box of 5 single-dose vials of 
lyophilized vaccine, NDC 0006-4797-00, and 5 vials of aluminum hydroxide diluent. 

Storage: Before reconstitution, store PedvaxHIB at 2° to 8°C (36° to 46°F). Store 
reconstituted vaccine in the vaccine vial at 2° to 8°C (36° to 46°F) and discard if not used 
within 24 hours. 

DO NOT FREEZE the aluminum hydroxide diluent or the reconstituted vaccine. 


For more detailed information, consult your MSD Representative or see Prescrib- 
ing Information. 
Merck Sharp & Dohme, Division of Merck & Co., Inc, West Point, PA 19486. 
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The Effect of Low-Dose Dopamine Infusion on 
Cardiopulmonary and Renal Status in Premature Newborns 
With Respiratory Distress Syndrome 


Lily Cuevas, MD; Tsu F. Yeh, MD; Eunice G. John, MD; Danilo Cuevas, MD; Rosita S. Plides, MD 


@ To study the effects of infusion of low doses of dopamine 
hydrochloride on cardiopulmonary and renal status in pre- 
mature newborns with respiratory distress syndrome, 49 
newborns were randomly assigned to three groups: group 
1 (18 patients) received no dopamine and was the control 
group; group 2 (16 patients) was infused with a dose of 
dopamine measuring 1.0 g/kg of body weight per minute 
for 72 hours; and group 3 (15 patients) was infused with a 
dose of dopamine measuring 2.5 \.g/kg of body weight per 
minute for 72 hours. Birth weights, gestational ages, post- 
natal ages, and cardiopulmonary status of all groups at the 
start of the study were comparable. Continuous infusion of 
these low doses of dopamine for 3 days after birth did not 
significantly improve levels of blood gases, acid-base bal- 
ance, or clinical outcome. In newborns with systemic hy- 
potension, dopamine improved cardiovascular status and 
caused early return of blood pressure to the normal range. 
Infusion of low doses of dopamine produced mild to mod- 
erate natriuresis and insignificant increases in glomerular 
filtration rate and urine volume. 
(AJDC. 1991;145:799-803) 


P ulmonary edema sometimes occurs in the early stages 

of respiratory distress syndrome (RDS) in premature 
newborns. Although the causes are many, vasoregulatory 
disturbances and poor renal function are important causes 
of the fluid accumulation associated with pulmonary 
edema. 1? Dopamine hydrochloride, infused in low doses, 
has recently been shown effective in improving circulation 
and promoting diuresis in premature newborns.*> This 
prospective study investigates whether early and contin- 
uous infusion of low doses of dopamine during the first 
3 days after birth improves outcome in premature new- 
borns with RDS. 
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PATIENTS AND METHODS 
This study was approved by the scientific and lay committees 
of the Cook County (Illinois) Hospital, Chicago, and informed 
consent was obtained from the parents of each participant. 
Between October 1986 and September 1987, 60 newborns 
whose birth weights ranged from 700 to 2000 g were included in 


Table 1.—Perinatal Characteristics and 
Biochemical Data of Patients* 


Group 
1 


Group Group 
2 3 


1289+320 
31+2.0 


1178+ 187 
30+1.9 


1190+272 
31+1.4 


Birth weight, g 
Gestational age, wk 
Type of delivery 
Natural spontaneous 
vaginal delivery 
Cesarean section 


Apgar score, No. of 
patients 


<3 
4-6 
>6 
Age at time of study, h 


Biochemical level 
at time of study 


Mean airway 
pressure, 


cm H,O 10.141.9 10.643.2 10.1+2.4 


Fractional inspired 

oxygen 0.54+.23 
PO, mm Hg 74.0+48.8 
PCO, mm Hg 36.5+7.4 
pH 7.36+0.07 

Blood pressure, mm Hg 

Systolic 

Diastolic 


0.60+.26 
99.4+87.3 
33.7+8.3 
7.39+0.06 


0.66+,.25 
110+77.7 

32.0+8.5 

7 .39+0.08 


46.9+10.5 

30.0+10.4 
Mean 37.0+8.2 

Heart rate, beats/min 142.6+9.4 
*Values are means+SDs. 


42.3+6.9 
30.4+7.3 
36.0+7.0 
141.6+8.4 


43.4+7.0 

24.7+8.4 

33.0+6.4 
144.6+10.8 
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Time After Starting Study, h 


O——o Group 1 (no dopamine) 
4—-—a Group 2 (dopamine, 1.0 pg/kg of body weight per minute) 
@—— Group 3 (dopamine, 2.5 pg/kg of body weight per minute) 


Fig 1.—Blood gases, pH, and mean airway pressure (MAP) of me- 
chanical ventilation during the study. 


the study. Inclusion required that newborns have clinical and 
radiologic evidence of RDS and that they received mechanical 
ventilation within 4 hours of birth. On inclusion, the newborn 
was randomly assigned to one of the following three groups: 
group 1, in which patients were not administered dopamine; 
group 2, in which patients were administered dopamine in doses 
of 1.0 pg/kg of body weight per minute for 72 hours; and group 
3, in which patients were administered dopamine in doses of 2.5 
wg/kg of body weight per minute for 72 hours. Each group com- 
prised 20 newborns. During the study, dopamine was infused 
through a peripheral vein by an intravenous pump (Micro Flo- 
gard 8500, Travenol, Deerfield, Ill). Dopamine was administered 
through an umbilical arterial catheter when no peripheral vein 
was accessible. 

All newborns were treated using a standard protocol previ- 
ously reported from our nursery.° The protocol emphasized the 
criteria for initiation of and weaning from mechanical ventilation 
and intake of fluids and electrolytes.Blood gas samples were ob- 
tained before the study began and every 4 hours after from an 
umbilical arterial catheter or a radial artery. Occasionally, blood 
gas samples were obtained by the arterialized capillary method; 
in these cases, only pH and Pco, levels were included for data 
analysis. The Po, values were then obtained by the transcuta- 
neous method (TcPo) (Radiometer Copenhagen TCM2 Trans- 
cutaneous Monitor, Radiometer, Copenhagen, Denmark). Blood 
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Fig 2.— Systolic, diastolic, and mean blood pressure (BP) during the 
study. 


pressure was continuously monitored through an umbilical ar- 
terial catheter on a multiple-channel neonatal monitor (HP 78834 
A; Hewlett Packard, Palo Alto, Calif). Arterial hypotension was 
diagnosed as systolic blood pressure at least 10 mm Hg below the 
predicted normal value for gestational and postnatal age.”® 

During the study period, fluid intake was adjusted to 80, 95, 
and 110 mL/kg of body weigh: per day on days 1, 2, and 3, re- 
spectively. An additional 20 mL/kg of body weight per day was 
given if the infarit was receiving phototherapy. The intravenous 
fluids consisted of 10% dextrose in water during the first day and 
5% dextrose with electrolytes (25 mmol of sodium per liter of 
water and 20 mmol of potassium per liter of water) thereafter. No 
oral or nasogastric feeding was administered during the study 
period, and none of the newtorns received diuretics or amino- 
phylline. 

All newborns were kept in incubators, and their skin temper- 
atures were maintained by servocontrol at 36.5°C. Urine was col- 
lected in three aliquots 0 to 24, 24 to 48, and 48 to 72 hours after 
starting the study by attaching a U-bag (Hollister, Chicago, Ill) 
to the perineum. Suprapubic compression was performed at the 
beginning and end of each ccllection to ensure that the bladder 
was empty. The urine samples and the corresponding timed se- 
rum specimens were measured for electrolytes, creatinine, and 
osmolarity. The glomerular filtration rate (GFR) or creatinine 
clearance; fractional excretion of sodium (FE™), chloride (FEQ), 
and potassium (FE,); and osmolality (Cosm) and free water clearance 
(Cro) were all calculated using the conventional formulas.® 

After completion of the study, all newborns were treated using 
a standard protocol currently used in our neonatal intensive care 
unit. Presumptive diagnosis of chronic lung disease was made 
if the infant had respiratory distress that required oxygen therapy 
and had an abnormal chest roentgenogram by the criteria of 
Northway et al.” Mortality rate and duration of oxygen therapy 
were also assessed. 
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Table 2.—Characteristics of Renal Function* 


Time After Starting Study, h 
` P S 
Group No. ' 0-24 24-48 48-72 





—" 


Urine output, mL/kg of body weight per hour 
Glomerular filtration rate, mL/min per 1.73 m? 
Fractional excretion of sodium, % 

Fractional excretion of chloride, % 

Fractional excretion of potassium, % 

Osmolar clearance, mL/min per 1.73 m? 

Free water clearance, mL/min per 1.73 m2 


*Values are means+SDs. 
TP<.05, group 2 vs group 1. 
+P<.01, group 2 vs group 1. 


The Student's t test was used to compare the continuous vari- 
able between the groups, and the x? test to compare categorical 
variables between groups. The values were expressed as 
means+SDs. Except where otherwise indicated, the time dis- 
cussed in the text was the time after entry into the study. 


RESULTS 

Sixty newborns were enrolled in the study, 20 in each 
group. Three newborns in group 2 and four newborns in 
group 3 were excluded from the study because of skin 
blanching around the infusion site. Two newborns in 
group 1 and one newborn each in group 2 and group 3 died 
of severe RDS shortly after the study began. The final num- 
bers of newborns included for data analysis were 18 in 
group 1, 16 in group 2, and 15 in group 3. The perinatal 
characteristics and the biochemical data of all patients at 
entry into the study are shown in Table 1. No significant 
difference in any of these variables was shown. 


Ventilator Set-up, Blood Gases, and 
Acid-Base Balance 


While no significant difference was evident between the 
groups in mean airway pressure (Fig 1) and peak inspira- 
tory pressure at any time during the study, newborns in 
group 2, compared with those in group 1, recuired sig- 
nificantly lower ventilatory rates 4 and 8 hours after en- 
tering into the study (36+12/breaths per minute vs 50+11/ 
breaths per minute and 36+13/breaths per minute vs 
49=+14/breaths per minute, respectively). Ventilatory rates of 
groups 1 and 3 were comparable. No significant difference 
was evident between the groups in incidence of extubation 
after 72 hours ‘two in group 1, four in group 2, arid three in 
group 3). Except for a temporary higher Po, in group 2 than 
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2.9£7.9 
2.6+1.3 
PAR o PP 
5:5£3.2 
5121.9 
4.3+3.7 
2.1+1.3 
6.6+4.4 
3.7+2.7 
2.1£1.3 
5.0+3.2 
2.742.4 


4.8+2.4 
3,842.1 
3.2+1.6 
6.5+3.7 
8.4+5.2 
6.1+4.7 
5.144.2 
6.7+4.1 
4.5+3.2 
5.4+4.7 
6.0+4.7 
4.2+3.2 


4,.2+2.4 
3.1411 
2.91.5 
8.6+5.4 
7.6+3.2 
6.1+3.8 | 
3.9+2.8 
6.7+5.0 + 
4.8+2.8 
4,243.1 
6.5+4.8 
5.143.1 


28.8+15.9 34.6+20.7 36.9+34.8 
39.6+19.4 45.3+35.2 36.44+22.9 
34.7+21.2 33.3+15.0 36.6414.6 | 


2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 


25+ ,.13 
60+ .32t 
24+ 24 
214.13 
56+ .30F 
214.24 


AQ+ 23 
72+ .34F 
i fe aay 
A1+.22 
.66+ .32 
.25+.25 





.51+.30 
70+ .26F 
39+ .32 
414.35 
.64+ .26 
34+ 31 


in group 1 after 40 hours, Flo, Pco, and pH did not sig- 
nificantly differ between the groups during the study. 


Blood Pressure and Heart Rate 


The systolic, diastolic, and mean blood pressure changes 
in the groups are shown in Fig 2. The groups did not sig- 
nificantly differ in any of these variables during the study. 


Renal Function 


Glomerular filtration rate (creatinine clearance) and lev- 
els of urine output, fractional excretion of electrolytes, and 
Cosm and Cy; clearance are shown in Table 2. Urine 
volume increased as a function of age in all three groups. 
The increase in urine volume was onefold to twofold 
higher in groups 2 (120%) and 3 (90%) than in group 1 
(65%) after 24 to 48 hours. The same trend, but of a lesser 
magnitude, was noted in groups 2 (50%) and 3 (60%) com- 
pared with group 1 (44%) after 48 to 72 hours. None of 
these changes were significant owing to a wide variation 
in individual values. 

Glomerular filtration rates also increased in all three 
groups of newborns as a function of age. After 24 to 48 
hours, the incremental change in GFR from baseline val- 


` ues after 0 to 24 hours was 3.6 and 2.3 times greater in 


groups 2 (65%) and 3 (42%), respectively, than in group 
1 (18%). A similar trend of increased GFR, but to a lesser 
extent, was noted in groups 2 and 3 after 48 to 72 hours. 
However, these changes were not statistically significant. 

In groups 1 and 3, increases in levels of FE,,, were noted 
after 24 to 48 and 48 to 72 hours compared with baseline 
values after 0 to 24 hours. These changes were not sig- 
nificant, but consistent. Group 2 newborns had signifi- 
cantly higher levels of FE, after 0 to 24, 24 to 48, and 48 
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Fig 3.— Changes in systolic blood pressure (BP) after starting the study in infants who showed initial systemic hypotension. Asterisk indicates 
P<.05, compared with baseline. Double asterisks indicate P<.01, compared with baseline. 


to 72 hours compared with group 1 newborns. Similar 
changes were noted in levels of FE, and Cosm in group 
2 newborns (Table 2). 

Free water clearance also increased as a function of age, 
but these changes were less obvious in group 3 than in 
groups 1 and 2. Because these newborns were not loaded 
with water, interpretation of Cj; values should be 
made with caution. Significantly higher levels of Cro 
were noted in group 2 than in group 1 throughout the 
study. 

Levels of FE, were not significantly different among 
groups or in each group compared with baseline values. 


Newborns With Systemic Hypotension 


Seven newborns in group 1, eight in group 2, and six 
in group 3 had systemic hypotension when the study be- 
gan. A significant rise in systolic BP from baseline values 
to predicted normal values was seen after about 16 hours 
in groups 2 and 3 and after 32 hours in group 1 (Fig 3). 
However, no significant difference was evident between 
the groups during the study in Flo, Pco, pH, and in all 
parameters of ventilator set-up. Except for tran- 
sient higher levels of Cosm and Cu,o after 4 hours in 
group 2 than in groups 1 and 3, GFR and levels of urine 
output and fractional excretion of electrolytes did not sig- 
nificantly differ among groups. 


Clinical Outcome 
No significant difference was evident between groups 
1, 2, and 3 in mortality (five of 18, four of 16, and four of 
15, respectively), chronic lung disease among surviving 
newborns (five of 13, four of 12, and five of 11, respec- 
tively), and duration of oxygen therapy (30+18, 26+25, 
and 32+29 days, respectively). 


COMMENT 


This study demonstrates that continuous infusion of 
low doses of dopamine (1 pg/kg of body weight per minute 


802 AJDC—Vol 145, July 1991 


and 2.5 g/kg of body weigat per minute) during the first 
3 days after birth in premature newborns with RDS did not 
significantly improve levels of blood gases, acid-base bal- 
ance, or clinical outcome. In newborns with RDS and sys- 
temic hypotension, administration of dopamine improved 
cardiovascular status by producing early return of blood 
pressure to the normal range. Infusion of low doses of 
dopamine produced mild tc moderate natriuresis and sub- 
tle but nonsignificant increases in levels of GFR and urine 
volume. Considering these findings, we do not recom- 
mend general use of dopamine in newborns with RDS. 

The systemic and renal effects of dopamine are complex - 
and related to dose and age. Because sympathetic inner- 
vation may be incomplete in developing animals and new- 
born humans,” responses to dopamine may be different 
from those in adults. In pzeterm neonates, low doses of 
dopamine have pronounced effects on a and dopamine 
receptors, while it only minimally stimulates B receptors. *! 
In addition to the difference in vascular receptor matu- 
ration, decreased metabolic clearance of dopamine? also 


. should be considered when explaining cardiovascular and 


renal effects of the drug. Dopamine has been found useful 
in improving impaired peripheral circulation and produc- 
ing diuresis in hypotensive preterm newborns with severe 
hyaline membrane disease and oliguria.** In these new- 
borns, the effects of low doses of dopamine (2 pg/kg of 
body weight per minute) were assessed after the intra- 
venous infusion of plasma protein (1 g/kg of body weight 
to 2 g/kg of body weight). Dopamine produced only tran- 
sient increases in systolic BP.** In our study, administra- 
tion of dopamine in doses of 1 pg/kg of body weight per 
minute and 2.5 pg/kg of kody weight per minute did not 
significantly increase BP when data for all patients in each 
group were considered. However, the return of blood 
pressure to normal range in hypotensive newborns was 
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similar to that noted by Seri et al.° They noted sustained 
and significant increases in blood pressure only after in- 
creasing the dopamine dosage to 2 wg/kg of body weight 
per minute. Because most of our patients were normoten- 
sive, had only mild to moderate RDS, and received only 
maintenance fluid, low doses of dopamine did not have 
an obvious effect on their blood pressures. Thus, low 
doses of dopamine may play a modulating role depending 
on the basal condition in a given newborn and may be most 
effective only in hypotensive patients. Seri et al also noted 
tachycardia during dopamine infusion only with doses of 
8 ug/kg of body weight per minute.’ In our patients, ad- 
ministration of low doses of dopamine (1 pg/kg of body 
weight per minute and 2.5 wg/kg of body weight per 
minute) had no effect on heart rate, a result that was also 
noted by Seri et al.° 

The natriuretic effect of dopamine depends on its direct 
enhancement of renal blood flow and GFR, and inhibition 
of sodium absorption by the tubules and on its indirect 
inhibition of salt-retaining hormones such as aldoster- 
one” and prolactin. 1? Studies by Jose et al’ on the effects 
of catecholamines, including dopamine, on renal function 
during neonatal development indicate that the low renal 
blood flow of newborns is due to increased effects of 
o-adrenergics and decreased effects of dopaminergics.**” 
Similar observations were made by Buckley et alf in new- 
born pigs. Felder et al” observed that the natriuretic and 
renal vasodilatory effects of dopamine also increase withage. 

Alpha-adrenergic blockade increased sodium excretion 
in puppies and adult dogs. A greater effect was observed 
in older puppies. The addition of B-adrenergic blockade 
did not change levels of sodium excretion in younger pup- 
pies. These physiologic properties were related to low 
densities of B-adrenoreceptors and high densities of 
«-adrenoreceptor in renal tubular membranes.” In adults, 
low doses of dopamine (1 to 8 pg/kg of body weight per 
minute) may increase renal blood flow. In puppies, 
dopamine administered in doses of 5 to 10 pg/kg of body 
weight per minute decreased the rate of renal blood flow 
and GFR and increased levels of FEn,. 

In our studies, GFR and urine volume increased as a 
function of age in all three groups. However, increases in 
GFR were of greater magnitude in newborns who received 
dopamine. The nonsignificant increase in GFR and urine 
volume shown in this study compared with other stud- 
ies** that have shown significant increases in GFR and 
natriuresis was most probably due to variation in values 
caused by age-related changes and differences in basal 
conditions. It is also possible that low doses of dopamine 
exert beneficial effects on GFR and urine volume only in 
patients with oliguria and impending renal failure and/or 
hypotension. Our patients had no evidence of impending 
renal failure or oliguria, and only a few patients had hy- 
potension without administration of intravenous fluid bo- 
luses. Our studies were conducted for 72 hours, while 
other studies were conducted for only a few hours.* 

In group 2 newborns, levels of FE, FE, and Cosm 
increased significantly compared with levels in group 1 
newborns despite nonsignificant increases in GFR and 
urine volume. This increase in sodium excretion could 
have been due mainly to dopamine’s direct and indirect 
effects on tubules and partly to minor increases in GFR. 
In our patients, the natriuretic effect of higher doses of 
dopamine (2.5 pg/kg of body weight per minute) was less 
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prominent than that of lower doses (1 pg/kg of body 
weight per minute). These results are different from other 
studies in which diuresis and natriuresis were noted with 
administration of both high and low doses.** It is possible 
that group 3 newborns were volume-depleted compared 
with newborns in groups 1 and 2, as proved by low levels 
of Cio in group 3 newborns after 24, 48, and 72 hours. 
On the other hand, delayed clearance of dopamine and 


high plasma concentration may have decreased the effects _ 


of renal dopaminergics and increased the effects of 
a-adrenergics. The blunted natriuretic effect of dopamine 
in group 3 newborns also could have been due to different 
basal conditions such as intravascular volumet; levels of 
plasma aldosterone,” prolactin,’’'® and vasopressin”; 
and sensitivity of renal a receptors vs dopaminergic re- 
ceptors. Because we did not measure levels of plasma al- 
dosterone, prolactin, or vasopressin, these possibilities re- 
main speculations. 
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Effect of Necrotizing Enterocolitis 
on Urinary Epidermal Growth Factor Levels 


Susan M. Scott, MD; Cathy Rogers; Pam Angelus, RN; Conra Backstrom, RN 


@ The pattern of urinary epidermal growth factor/creatinine 
levels in necrotizing enterocolitis was examined in 75 infants 
(in 28 infants the diagnosis of necrotizing enterocolitis was 
considered; 47 infants were studied for effect of surgery or 
nutrition on epidermal growth factor levels). There was a 
consistent and significant increase in epidermal growth 
factor/creatinine values at the time of diagnosis of necro- 
tizing enterocolitis compared with baseline values. Epider- 
mal growth factor levels in infants without necrotizing en- 
terocolitis and in early nutrition remained unchanged. These 
results suggested that urinary epidermal growth factor/ 
creatinine levels may differentiate stage I] and II] necrotizing 
enterocolitis from stage | disease. The increased epidermal 
growth factor/creatinine levels may be related to the ab- 
sorption into the circulation of preexisting gastrointestinal 
tract epidermal growth factor through damaged tissue or to 
increased synthesis by the gastrointestinal tract in response 
to the injury caused by necrotizing enterocolitis. 
(AJDC. 1991;145:804-807) 


pidermal growth factor (EGF) is a polypeptide that may 

be involved in the growth and differentiation of the 
gastrointestinal tract." Exogenous EGF enhances gut en- 
zyme activity* while maintaining proliferation of the in- 
testinal mucosa during total parenteral nutrition.® Epider- 
mal growth factor may be available to the gut via the 
saliva,* breast milk,” and probable endogenous gas- 
trointestinal tract synthesis.° In the mature animal, EGF 
appears to function primarily during periods of injury,” 
while the intact gastrointestinal tract has been inconsis- 
tently demonstrated to be responsive to the oral admin- 
istration of EGF.®? 

Although the role of EGF in healing has been studied 
primarily using skin”? and cornea,” recently Wright et al”? 
described new EGF synthesis sites near ulcer formations 
in patients with Crohn’s disease, and Grotendorst et al’ 
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demonstrated EGF-like activity in wound fluid. In the neo- 
natal period, the most prevalent gut injury is related 
necrotizing enterocolitis (NEC)."* Necrotizing enterocoli- 
tis is distinguished from immature gut motility and ab- 
sorption abnormalities by its association with the loss of 
mucosal integrity and tissue destruction.’°© As such, 
NEC serves as a human model of gastrointestinal injury 
in which early healing is needed for recovery.’” 

Because of EGF’s role in healing and the evidence of 
early healing in the process af NEC, we hypothesized that 
at the time of diagnosis, EG” levels would be elevated in 
infants with NEC in contrast to levels in infants with ab- 
normalities of gut motility. 


SUBJECTS AND METHODS 
Subjects and Samples 

Allinfants admitted to the Newborn Intensive Care Unit at the 
Children’s Hospital of New Mexico, Albuquerque, were eligible 
for the study. The research protocol was approved by the Human 
Research Review Committee of the University of New Mexico 
School of Medicir:e and parental informed consent was obtained 
prior to the collection of urine samples. As part of a develop- 
mental urinary EGF study, a urine sample was collected within 
24 hours of birth and then at least weekly unless the diagnosis 
of NEC was considered by the attending neonatologist. Daily 
urine samples were then collec-ed until the diagnosis was ruled 
out or the therapy for NEC was completed. Some of the infants 
who required surgical therapy had urine samples collected until 
closure of their enterostomy. 

Infants with NEC were staged according to the criteria of Bell 
etal. 1° Criteria for a diagnosis of stage I (suspect) disease included 
mild ileus on roentgenography with clinical evidence of feeding 
intolerance, temperature instability, lethargy, apnea, and/or 
bradycardia. Criteria for stage I (definite) disease also included 
gastrointestinal bleeding and abdominal roentgenograms that 


‘show bowel wall separation suggesting edema, pneumatosis in- 


testinalis, or portal vein gas. A diagnosis of state II (advanced) 
disease included the above criteria as well as deterioration of vital 
signs and/or evidence of septic shock. Abdominal roentgeno- 
grams may demonstrate pneumoperitoneum. 

A separate group of infants had urine samples collected daily 
for 14 days to explore the acute effect of initiation of nutrition on 
EGF excretion. Day-1 EGF values were compared 2 days after 
initiation of oral alimentation and at age 10 days, correlating to 
the period during which NEC was noted in the study group. The 
effect of surgery was also explored in infants who had a surgical 
ligation of a patent ductus arteriosus. All samples were separated 
into two aliquots and frozen at — 20°C for measurement of human 
EGF and creatinine. 
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Table 1.—Patient Clinical Description* 


Stage of NEC 











Sample size 15 
No. F/M 6/9 2/3 4/4 

24-42 28-32 24-40 
1/8 0/5 4/4 






Gestational age, wk 
No. SGA/AGA 





*NEC indicates necrotizing enterocolitis; SGA, small for gestational age; and 
AGA, appropriate for gestational age. 
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Fig 1.—Top, Human epidermal growth factor/creatinine (hEGF/Cr) 
values in eight of 15 infants with stage I necrotizing enterocolitis 
(NEC) (from Table 2). N indicates days feedings were withheld. The 
last sample was collected on the day that feedings were reinitiated. 
Middle, EGF values in the five infants with stage {I NEC (from Table 
2). NEC indicates day that the diagnosis was made. Bottom, EGF 
values in the five infants with stage Ill NEC (from Table 2). NEC 
indicates day that the diagnosis was made. 


EGF Assay and Creatinine Measurements 

Antibodies to human EGF were raised in white New Zealand 
rabbits using recombinant human EGF. The recombinant form 
of human EGF had biological activity similar to that of the native 
hormone.” Our radioimmunoassay, as previously reported,” 
used human recombinant EGF for antigen and for use in antibody 
production. Human EGF was stored at — 20°C for use in a stan- 
dard curve ranging from 10 ng through 0.01 ng. Urine control 
samples were added to every 50th tube. Human EGF was iodi- 
nated with fresh iodine 125 (ICN Biomedical, Inc, Irvine, Calif) 
using chloramine-T.*' Repurification was done on a size sepa- 
ration column (Sephadex G=25, Sigma Chemical Co, St Louis, 
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MO) before use in each assay. The homologous EGF radioim- 
munoassay was run as a discontinuous assay beginning on day 
1 with first antibody, normal rabbit serum, bovine serum albu- 
min, and phosphate-buffered saline added to the tubes for the 
standard curve and the samples to be tested. On day 3, EGF with 
iodine 125 was added to each tube at 10 000 counts per minute. 
On day 4, a second antibody (goat, antirabbit immunoglobulin 
antibody) was added, followed by polyethylene glycol. The sam- 
ples were centrifuged (TJ-6, Beckman Centrifuge, Palo Alto, 
Calif) at 1500¢ for 30 minutes, and the supernatant was decanted. 
The pellet was counted (Searle gamma counter, Des Plaines, Ill) 
for 1 minute. Nerve growth factor (Sigma Chemical Co), insulin 
(Sigma) and transforming growth factor a (Calbiochem, La Jolla, 
Calif) did not cross-react in the assay at a hundredfold molar 
excess. Human EGF values were expressed in micrograms per 
liter. Creatinine levels were measured using the picric acid 
method.” Creatinine values were expressed in millimoles per 
liter and EGF/creatinine (EGF/Cr) values in micrograms per mil- 
limole. 


Statistical Analysis 

Epidermal growth factor/creatinine values in individual patients 
were examined with paired t tests for values before and after an 
episode of NEC and compared with the values at the time of di- 
agnosis of NEC. One-way analysis of variance and paired t tests 
were used to examine the effect of nutrition and the effect of patent 
ductus arteriosus ligation surgery on EGF excretion, respectively. 
Comparisons between groups in which the diagnosis of NEC was 
considered were performed using the two-way analysis of variance 
followed by the Neuman-Kuel test, which demonstrates signifi- 
cance for unpaired results. The values at diagnosis were also com- 
pared with baseline values by percent of change from baseline, and 
groups were compared using unpaired f tests. 


RESULTS 
Patients 

During the period from January 1986 to December 1988, 
the diagnosis of NEC was considered in 53 infants. We 
have chosen to discuss in depth only those 28 infants who 
presented at less than 2 weeks of age. This decision was 
made because of the postnatal developmental urinary 
EGF/Cr pattern. Epidermal growth factor/creatinine levels 
are relatively stable prior to age 2 weeks”; there is a dra- 
matic change beginning at age 4 weeks. The absolute 
EGF/Cr values of the infants with NEC who were older 
than 2 weeks were thus different from the EGF/Cr values 
of the younger infants, but the change from baseline re- 
mained comparable. The values in the older infants are not 
included in the results. 

Clinical information on the 28 infants is presented in 
Table 1. All of the 15 infants with stage I disease survived 
and were refed 1 to 5 days after the diagnosis cf NEC was 
entertained. None progressed to stage II or II disease. All 
of the five infants with stage II disease continued receiving 
total parenteral nutrition for 7 to 10 days and were treated 
with intravenous antibiotics and gastric suctioning. Each 
of the eight infants with stage MI disease manifested clin- 
ical deterioration and required operation for damaged gut. 
All eight infants survived. 

In the older group not described in detail, three infants 
with stage III disease died. The changes in EGF/Cr values 
from baseline in those three infants were the lowest of all 
13 infants with stage II disease, although they were not 
significantly different (eight at less than 2 weeks and five 
at more than 2 weeks). 


EGF Values 


The first three rows of Table 2 display the mean (+SEM) 
EGF/Cr values for the stages of NEC. Epidermal growth 
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Fig 2.— Human epidermal growth factor (hEGF) levels in three infants 
followed up from birth until closure of an enterostomy. NEC indi- 
cates day that the necrotizing enterocolitis was diagnosed, and C, 
the day that the enterostomy was closed. ; 


factor/creatinine values for infants with stage I disease did 
not demonstrate a significant change from baseline. There 
` was a significant increase in EGF/Cr values for each patient 
with stage II (P<.01) or stage III (P<.005) NEC compared 
with values before and after the course of NEC, with an 
increase in EGF/Cr values for each infant ranging from 1.1 
to 1.5 and 1.5 to 5.0 times above baseline values for stage 
I and stage III disease, respectively. There were no sig- 
nificant differences in the EGF/Cr values at diagnosis be- 
tween patients with stages II and III NEC. The data were 
converted to percent change from baseline to remove the 

effect of the wide range of baseline values on statistical 
_ evaluation. The groups were still not statistically different 
(P=.06). 

Figure 1 displays the EGF/Cr patterns for each stage of 
NEC. Baseline EGF values were related to gestational age 
and gender. Our studies have demonstrated higher EGF/Cr 
levels in female infants and increasing cross-sectional levels 
with advancing gestation.” There was no consistent change 
in EGF/Cr values in the group with stage I NEC related to 
the withdrawal of oral nutrition, which is the time of initi- 
ation of daily sampling and/or reinitiation of enteral feeding 
(upper panel). Epidermal growth factor/creatinine values for 
only eight of 15 infants are displayed for visual clarity. The 
EGF/Cr values for the other seven were not different from 
those displayed. For infants with stage II and stage III NEC, 
increased EGF/Cr values were noted on two sequential days. 
- There was a consistent increase in EGF/Cr values in infants 
with stage II (middle panel) disease at diagnosis, and levels 
appeared to stay elevated longer than in patients with stage 
HI disease. For stage M disease, data on all infants who did 
not require an enterostomy are displayed (lower panel). The 


"Increase in EGF/Cr levels usually occurred on the same day 


as surgery. Values dropped consistently after resection of 
. damaged bowel. ` 

Thirteen infants had urine samples collected for EGF/Cr 
levels concomitant with a surgical procedure. Values did 
not significantly change for the 10 infants who underwent 
a surgical ligation of a patent ductus arteriosus (18.4+9.1 
umol/mmol before surgery and 17.3+7.4 pmol/mmol 
1 day after ligation). Figure 2 shows the EGF/Cr values in 
the three infants with NEC for whom samples were avail- 
able when their enterostomy was closed. Epidermal 
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Epidermal Growth Factor Values, 
pmol pmol 
During 


After 
21.0+2.4 
18.0+4.1 
16.3+5.8 


Before 
17.5+4.0 
15.0+1.6 
13.9+7.8 


20.3+2.8 
33.145.2t 
45.8 + 25.44 
14.948.9 15.9+10.3 13.5+12.3 
16.4+9.3 12.345.5 8.9+3.2 


*Before represents sample taken at birth; during, sample taken on the day of 
diagnosis; and after, sample taken on the day nutrition was reinitiated for stages of 
necrotizing enterocolitis. For oral and parenteral values, before, at birth, and during 
represent day 6 and after day 10. Values are means + SEMs. 

tP<.01 for values during necrotizing er terocolitis vs those before and after. 

+P<.005 vs values before and after nec-otizing-enterocolitis. 


Stage | (n= 15) 
Stage Il (n=5) 
Stage III (n= 5) 
Oral (n= 27) 
Parenteral (n = 1C) 





growth factor/creatinine levels increased in each infant at 
the time NEC was diagnosed and decreased after surgical 
resection. At the time of enterostomy closure, urinary 
EGF/Cr concentrations had been stable for several days. 
Within a few days of closure of the enterostomy, the uri- 
naty EGF/Cr levels dramatically increased, and then with 
further sampling. EGF/Cr levels began to decrease again. 
Epidermal growth factor samples were collected from 
37 infants to examine the effect of nutrition on EGF/Cr 
levels. Feedings were initiated by 1 week (Table 2) in 27 
infants and no significant changes were noted in EGF/Cr 
levels during this period. Ten infants received no oral nu- 
trition for longer than 1 week of life with sepsis as their 
primary diagnosis. Their EGF/Cr values at 1 week were 
significantly decreased from day 1 (P<.05). 


| COMMENT 
Our results suggested that infants who present with 


‘stage I and II NEC during the first 2 postnatal weeks have 


elevated urinary EGF/Cr levels at the time of diagnosis 
compared with infants without bowel injury. The causes 
of this increase are unknown. There were no discernible 
acute effects of surgery on urinary EGF levels, which is 
consistent with the findings of Abe et al**in adult patients. 
Some renal dysfunction may have occurred in this group 
ofillinfants. We have previously demonstrated” that con- 
genital renal disease significantly decreased urinary 
EGF/Cr levels, and others have also described decreased 
EGF excretion in acquired renal disease,” suggesting that 
our results are not related to renal dysfunction. 

A consistent change in EGF/Cr levels could be related 
to a change in nutrition. Gale et al% demonstrated in- 
creased urinary EGF/Cr levels in preterm infants receiving 
oral nutrition compared with those receiving total paren- 
teral nutrition. Our results demonstrated that there was 
a significant decrease in EGF/Cr values when oral nutrition 
was not initiated by 1 week. Thus, the initial acute increase 
in EGF/Cr levels with stages II and III NEC was not con- 
sistent with interruption of oral alimentation. 

The urinary EGF/Cr pattern in stage II disease may be 
related to the greater production of factors involved in 
healing. These infants may have less severely damaged 
tissue that has not been removed but would then require 
or stimulate a constant release of factors for healing. The 
study of Crohn’s disease demcnstrated the development 
of a novel cell lineage that secreted EGF in response to 
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chronic ulcer formation. 


The urinary EGF pattern in infants with stage HI disease ` 


may initially reflect the absorption of EGF through a dam- 
aged bowel into the circulation, reflecting the loss of gas- 
trointestinal barrier to absorption of proteins.” With re- 
moval of the bulk of diseased tissue followed by a 
prolonged cessation of oral nutrition, EGF values would 
drop quickly. led eros ig increase in EGF excretion 
from baseline in infants with stage II disease would then 
suggest continued absorption through the diseased 
bowel. 

The acute increase in EGF levels after closure of the en- 
terostomies was unanticipated. If EGF is lost through an 
enterostomy and is also needed for healing, gastrointes- 
tinal tract EGF production may be enhanced. With closure 
of the enterostomy, an increased load of EGF may be 
present and may lead to an acute, short-term absorption 
through newly anastomosed tissue. 

Finally, evidence of absorption of EGF through an intact 
bowel into the blood stream was demonstrated by Thorn- 
burg et al, and urinary excretion of blood-borne EGF was 
described by Jorgensen et al.” These results, combined 
with the loss of the gastrointestinal barrier to absorption 
of proteins and the demonstration of EGF production both 
in wound fluid and specifically in the ulcerated gut, sug- 
gest that the changes in EGF levels we describe with def- 
inite NEC are not unexpected. 

Extremely low-birth-weight infants are at high risk of 
feeding intolerance and comprise the group in whom the 
most consistent nutrition is desirable. Also, concerns for 
NEC are greatest in this group. A marker that could dis- 
tinguish definite NEC from bowel dysfunction may result 
in fewer significant interruptions in oral alimentation. Fur- 
ther studies are needed to define the role of EGF in the 
process of NEC and to clarify the usefulness of EGF as a 
biochemical marker of true bowel disease. Thus, although 
measurement of EGF remains a research tool, it may be- 
come clinically important in the treatment of the extremely 
low-birth-weight infant. 

This work was funded in part by Basic Science grant 1-1034 from 
the March of Dimes, chronic disease grant 042-022-87 from the Flinn 
Foundation, and grant NIH 5 MOI RR00997-13 from the General Clin- 
ical Research Program, DDR, National Institutes of Health, Bethesda, 
Md. Dr Scott is a recipient of a Clinical Investigator Award from the 
National Institutes of Health. 

Recombinant human EGF was donated by Carlos George- 
Nascimento, PhD, and Pablo Valenzuela, PhD, at the Chiron Cor- 
poration, Emeryville, Calif. 
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@ Neutropenia in the newborn is often associated with sep- 
sis, maternal hypertension, or prematurity. We describe a 
654-g infant born at 30 weeks’ gestation by cesarean section 
due to severe maternal hypertension. His course was com- 
plicated by five episodes of sepsis, including three with 
group B streptococcus. The results of hematologic and im- 
munologic studies were normal except that absolute neu- 
trophil counts were low (<1 x 10°/L) with intermittent in- 
creases during sepsis. Human recombinant granulocyte 
colony-stimulating factor administered subcutaneously (10 
- pg/kg per day initially) resulted in an absolute neutrophil 
count of greater than 30 x 10°/L within 2 weeks, The dosage 
was lowered and the absolute neutrophil counts were main- 
tained at 8 to 12 x 10°/L with no further septic episodes. The 


human recombinant granulocyte colony-stimulating factor — 


' therapy was discontinued after 7 months, and the patient 
remained healthy with an absolute neutrophil count of 
greater than 2 x 10°/L. Thus, treatment with human recom- 
binant granulocyte colony-stimulating factor may be useful 
as a temporary measure for neonatal neutropenia associated 
with sepsis. A controlled, clinical trial is warranted. 
{AJDC. 1991;145:808-81 2) | 


. N eutropenia in the newborn may be associated with 
N bacterial sepsis, transplacental transfer of maternal 
antineutrophil antibodies, toxemia of pregnancy, and rare 
congenital defects in myelopoiesis.'” In many cases, there 
is no clear cause of the neutropenia, although the de- 
creased number of myeloid precursor cells in.the normal 
newborn’s marrow compared with adults puts the infant 
at much greater jeopardy of becoming neutropenic. The 
most common organism associated with overwhelmin 
sepsis in the newborn is group B streptococcus (GBS), 
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which continues to produce significant mortality despite 

modern antibiotic therapies. : 
Thus, the decrease in circulating neutrophils, the dimin- 

ished myeloid reserve in the marrow, and the immaturity 


. of the immune system of the newborn make these infants 


susceptible to life-threatening bacterial infections when 
neutropenic. These problems are accentuated by prema- 
turity, although the neutropenia will usually resolve in 
both term and premature infants if they survive the early 
complications. | 
Treatment has been limited in most cases to supportive 
therapy with antibiotics to treat the infection when the 
infant is septic. Granulocyte transfusions have been used 
with some success, but frequent infusions are required 
due to the short half-life of neutrophils, and the patient 
is exposed to blood products from several donors with the 
associated risks.*” Intravencus y-globulin may be bene- 
ficial for immune-mediated neutropenia but it is ineffec- 


_ tive for other forms. **”* Bone marrow transplantation has 


been used to treat specific forms of congenital neutrope- 
nia, such as Kostmann’s syndrome, but it requires the 
identification of a suitable donor and further immunosup- 
pression in an already immunocompromised infant.’” 
Several human hematopoietic growth factors that me- 
diate proliferation and maturation of myeloid cells have 
been cloned with recombinant DNA technology and are 
now used in clinical trials.’*** One of these cytokines, re- 
combinant human granulocyte colony-stimulating factor 
(r-metHuG-CSF), specifically stimulates the maturation of 
myeloid bone marrow cells into neutrophils.’ This cytok- 


_ ine has‘been used in patients with Kostmann’s syndrome 


and idiopathic and cyclic neutropenia.1*18 Patients with 
these forms of neutropenia have responded to r-metHuG- 
CSF with increased neutrophil counts and decreased in- 


_ fections. However, daily injections. are required indefi- 


nitely to maintain the neutrophil count, and the 
neutropenia recurs when drug therapy is discontinued. To 
our knowledge, :-metHuG-CSF has not been used to treat 


. transient neutropenia in neonates. 


We describe the use of r-metHuG-CSF in an extremely 
premature, neutropenic infant who had experienced mul- 
tiple episodes of bacterial sepsis, including three episodes 
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Infectious Episodes Before r-metHuG-CSF Therapy* 


Absolute Neutrophil Count 
(No. x 107/L) 






































After 
Therapy? 


Before 


Date Source Organism Therapyt 








6/03/89 Blood, Staphylo- 0.72 3.588 
cerebro- coccus 
spinal aureus 
fluid, 
urine, 
tracheal 
aspirate 
6/12/89 Blood Coagulase- 2.835 7.938 
negative 
staphylo- 
coccus 
7/01/89 Tracheal Group B 0.752 1.581 
aspirate strepto- 
coccus 
7/24/89 Blood Group B 1.484 4.554 
strepto- 
coccus 
8/12/89 Nasal swab Group B 0.555 6.278 
strepto- 
coccus 
8/23/89 Blood Group B 1.504 7.150 
strepto- 


coccus 


*r-metHuG-CSF indicates recombinant human granulocyte col- 
ony-stimulating factor. 

tTwenty-four to 48 h before antibiotic therapy started. 

+Twenty-four to 72 h aiter antibiotic therapy started. 


of GBS. This patient’s neutropenia was not characteristic 
of Kostmann’s syndrome or immune-mediated forms, but 
the pregnancy was complicated by severe maternal hy- 
pertension. The patient’s neutrophil count rose dramat- 
ically and he experienced no further septicemia after the 
initiation of r-metHuG-CSF therapy. This patient, in ad- 
dition to being the youngest patient, to our knowledge, 
to be treated with this cytokine, also differed from pre- 
viously reported cases of congenitally neutropenic pa- 
tients in that his neutrophil count was maintained when 
the r-metHuG-CSF was discontinued. 


MATERIALS AND METHODS 

The r-metHuG-CSF (Amgen, Thousand Oaks, Calif) used had 
been molecularly cloned from human cells and successfully ex- 
pressed in Escherichia coli by Souza et al.’ Highly purified HuG- 
CSF and the recombinant product have been shown to have iden- 
tical in vitro biological activity.’? 

The nitroblue tetrazolium test to assess oxidative potential of 
neutrophils was performed on neutrophils separated from blood 
on gradients (Percoll, Pharmacia Fine Chemicals, Uppsala, Swe- 
den). The cells were activated in suspension with phorbol 
myristate acetate (20 mg/L) and adhered to a glass slide by cen- 
trifugation. The slides were counterstained with safarine dye and 
the percentage of nitroblue tetrazolium-—positive cells (those 
staining blue due to dye reduction) was determined with light 
microscopy. 

Immunofluorescence and flow cytometry were used to detect 
the presence of antineutrophil antibodies in the patient’s serum 
(Specialty Labs, Santa Monica, Calif). Neutrophils from a normal 
donor were incubated in a patient’s serum, and fluorescently 
tagged rabbit antihuman IgG antisera was then employed to de- 
tect IgG on the neutrophil surface. 

Flow cytometry performed by the Clinical Immunology Re- 
search Laboratory at UCLA was used to determine lymphocyte 
subsets (based on surface antigens CD3, CD4, CD8, and CD19). 
Flow cytometry using a flow cytometer (FACScan, Becton- 
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Total white blood cell (WBC) count and absolute neutrophil count 
(ANC) before and after recombinant human granulocyte colony- 
stimulating factor (r-metHuG-CSF) therapy. The increases in WBC 
count and ANC on June 24, July 24, and August 21 before r-metHuG- 
CSF therapy were associated with septic episodes. The initial dose 
of 10 g/kg per day was gradually decreased; by day 20 the dose was 
1 pg/kg per day due to the high ANC. 


Dickinson, Mountain View, Calif) determined the presence and 
density of the CD11b (C3bi receptor) antigen on the surface of 
the neutrophils. The patient’s neutrophils were assessed for the 
presence of the CD11b antigen both at a baseline state (blood kept 


„at £C) and following stimulation with the peptide formyl- 


methionyl-leucyl-phenylalanine at 37°C. 


REPORT OF A CASE 


A 654-¢ boy was born at30 weeks’ gestation by cesarean section 
to a 38-year-old primigravida white woman. The pregnancy had 
been induced by in vitro fertilization, and the mother had suf- 
fered severe pregnancy-induced hypertension. The patient had 
an Apgar score of 8/9 at 1 and 5 minutes. He required intubation 
for apnea on the first day of life, and routine supportive care was 
initiated. Blood, cerebrospinal fluid, and urine cultures taken 3 
days later were positive for Staphylococcus aureus. During the next 
3 months, the patient suffered four additional episodes of sepsis 
despite treatment with appropriate courses of antibiotics and 
multiple infusions of intravenous y-globulin. The causal agents 
included Staphylococcus epidermidis and three episodes of GBS sep- 


` sis, all of the same phage type. 


The patient was noted to be neutropenic, with an absolute neu- 
trophil court (ANC) of less than 1 x 10°/L at age 3 days. The ANC 
rose to between 7 and 8 x 10°/L by age 2 weeks, but then dropped 
to less than 1 x 10°/L by age 4 weeks. The patient continued to 
have periods of neutropenia, with intermittent increases in his 
ANC to 3 to 8x 10°/L when septic (Figure). 

These recurrent septic episodes and neutropenia prompted an 
immunologic evaluation. The patient’s neutrophil oxidative res- 
piratory burst activity was evaluated with the nitroblue tetra- 
zolium test and the results were normal, with greater than 95% 
of cells staining blue, indicating dye reduction. Complement ac- 
tivity, as assessed with erythrocyte hemolysis (CH100), was 
within normal limits, as were quantitative levels of the comple- 
ment components C3 and C4 (0.74 g/L and 0.24 g/L, respectively). 
Analysis of lymphocyte subsets showed them to be normal for 
gestational age, with 61% total T cells (CD3), 39% T helper cells 
(CD4), 11% T suppressor cells (CD8), and 24% B cells (CD20). 
Antineutrophil antibodies were not detected in the patient’s se- 
rum by immunofluorescence assays performed using flow cy- 
tometry. l 

In flow cytometric assays, the baseline CD11b expression of the 
patient’s neutrophils were within the range obtained using nor- 
mal adult donors. Following stimulation with formyl-methiony]- 
leucyl-phenylalanine, neutrophils from both patients and con- 
trols showed an approximately 20-fold increase in antigen 
density of CD11b. 
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Intravenous y-globulin had been initiated as a prophylactic 
measure to prevent sepsis (500 mg/kg per day for 5 days and 500 
mg/kg weekly thereafter). The intravenous y-globulin did not 
increase the patient’s ANC or prevent new septic episodes. The 
intravenous ‘y-globulin and maternally transferred immunoglo- 
bulin hampered assessment of the patient’s own ability to make 
IgG antibody, although his IgM level was 0.22 g/L at 3 months, 
which is normal for gestational age. 

Bone marrow biopsy of the right iliac crest under general an- 
esthesia revealed a few myeloid cells in various stages of mat- 
uration. Although the specimen was not optimal because of the 
technical difficulty involved in obtaining marrow from a prema- 
ture infant, there was no evidence of a myeloproliferative dis- 
order. Amniocentesis performed during the pregnancy had 
shown the normal male chromosome number (46,XY) and mor- 


phologic structure, but the bone marrow specimen was not ad- 


equate for chromosomal analysis. 

Repeated cranial ultrasonography showed no evidence of 
periventricular or intraventricular hemorrhage. The patient ap- 
peared neurologically intact and in clinically stable condition be- 
tween his septic episodes. 

Because the patient’s neutropenia appeared to precede his sep- 
ticemia (Table), we believed that he might benefit from treatment 
with r-metHuG-CSF. His parents concurred with this therapeutic 
plan, and informed consent was obtained under a protocol ap- 
proved by the UCLA Human Subjects’ Protection Committee. 


RESULTS 


Within 24 hours of receiving an initial subcutaneous in- 
jection of 10 wg/kg of r-metHuG-CSF at age 3 months, the 
patient’s white blood cell count rose dramatically from 
5.8 x 107/L, with a differential cell count of 0.12 segmented 
neutrophils, no bands, and an ANC of 0.70 x 10°/L, to a 
white blood cell count of 14.9 x 10°/L with 0.32 segmented 


neutrophils, 0.29 band cells, and an ANC of 9.09 x 107/L 


(Figure). As the white blood cell count climbed to a peak 
of 37 x 10°/L, with a corresponding ANC of 26 x 10°/L, the 
daily dose of r-metHuG-CSF was gradually decreased. A 
maintenance dose of 1 wg/kg per day was reached on day 
20 of therapy, and the white blood cell count was stabilized 
at between 10 and 20X107/L, with an ANC of 8 to 
15 x 10°/L. 

A slight increase in irritability that was noted at the high- 

est dose of r-met HuG-CSF (10 pg/kg) resolved at the lower 
dose. This irritability may have been due to bone pain re- 
ported by older patients in clinical trials of r-metHuG- 
CSF.**'® The patient had no evidence of infection for the 
remainder of his hospitalization. He was discharged 24 
days after starting r-metHuG-CSF therapy of diuretics, 
theophylline, and oxygen by nasal cannula for his bron- 
_chopulmonary dysplasia. 
Approximately 1 week after discharge, the patient was 
' readmitted to UCLA for respiratory distress secondary to 
fluid overload. He remained afebrile; cultures of blood, 
cerebrospinal fluid, and urine were negative and a chest 
roentgenogram was consistent with chronic bronchopul- 
monary dysplasia. The patient was discharged after 5 days 
when his pulmonary status had improved. 

The remainder of the patient’s course was unremarkable 
except for three episodes of otitis media that were treated 
with oral antibiotics. He did not show any evidence of 
allergic or other adverse reactions to the r-metHuG-CSF. 
His quantitative immunoglobulin levels were normal for 
a person aged 10 months, and the functional status of his 
B cells was verified by a protective antitetanus toxoid titer 
following immunization. Abdominalultrasonography did 
not show any abnormal enlargement of the spleen. 
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Six months after starting treatment, the patient contin- 
ued to maintain an ANC of between 8 and 12 x 10°/L while 
receiving 1 wg/kg per day of r-metHuG-CSF. The dosage 
was reduced to 0.5 pg/kg per day for 2 weeks, and the 
patient remained in clinically stable condition, with no sig- 
nificant drop in ANC. The r-metHuG-CSF was completely 
discontinued after 7 months of treatment, and the patient 
remained in clinically stable condition, with an ANC of 
greater than 2 x 10’/Land with noinfections 6 months after 
the drug therapy was discontinued. 


COMMENT 


Neonatal sepsis is though: to be a major cause of neo- 
natal neutropenia, as determined by the absolute number 
of circulating neutrophils and their bone marrow precur- 
sors in the newborn. However, ina review by Baley et al, 
fewer than half of 119 prospectively identified episodes of 
neutropenia in 87 infants could be attributed to sepsis. 
Other forms of neutropenia seen in the newborn include 
autoimmune and isoimmune neutropenia (analogous to 
Rh isoimmunization), congenital neutropenia (autosomal 
recessive or dominant), and neutropenia secondary to ex- 
change transfusion or drug ingestion. Maternal hyperten- 
sion,” prematurity, periventricular hemorrhage,“ severe 
asphyxia,* and extracorporeal membrane oxygenation”! 
have also been associated with neonatal neutropenia. In 
one third of the cases of necnatal neutropenia, no cause 
of the neutropenia was identified. * Thus, the clinical cause 
of alow neutrophil count in the neonatal period is not clear 
in many cases. 

Newborns have a much greater tendency to develop 
neutropenia when septic owing to their low bone marrow 
reserve of myeloid cells.” Christensen et al” examined 
the marrow of a series of neutropenic neonates and re- 
ported that only one of nine survived when the marrow 
was depleted of mature neutrophils. Neutropenia asso- 
ciated with recurrent episodes of sepsis that persists de- 
spite antibiotic therapy merits further investigative stud- 
ies. 

Kostmann’s syndrome, or severe congenital neutrope- 
nia, is an autosomal recessiv2 disorder in which the ANC 
is chronically less than 0.2 x 10°/L, and bone marrow ex- 
amination reveals arrested development at the promye- 
locyte or myelocyte stage. Most patients develop fatal in- 
fections in childhood, although a few have been treated 
with bone marrow transplantation.” 

Maternal hypertension is often associated with newborn 
neutropenia, particularly in premature infants. In a recent 
study of 72 infants whose mothers experienced hyperten- 
sion during pregnancy, 35 (49%) had neutropenia, which 
was more profound in those born prematurely or growth 
retarded in utero. Kinetic evaluation of neutrophil storage, 
margination, and proliferation suggests that diminished 
production is responsible for neutropenia in these new- 
borns,” and evidence exists of an inhibitory factor pro- 
duced by the placenta.** The neutropenia resolved in 83% 
of these infants within 60 hours after birth, and no infant ' 
was neutropenic for more than 30 days. 

Two recombinant hematopoietic growth factors, 
r-metHuG-CSF and granulocyte macrophage (GM) CSF, 
have been used in clinical trials for the treatment of pri- 
mary neutropenia. Although both of these cytokines stim- 
ulate neutrophils, GM-CSF also enhances proliferation of 
monocytes and eosinophils.” Granulocyte macrophage 
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colony-stimulating factor has been used effectively in pa- 
tients with aplastic anemia, chemotherapy-induced my- 
elosuppression, autologous bone marrow. transplants, 
and myelodysplastic syndrome.” ”? When GM-CSF was 
used to treat one patient with congenital neutropenia as- 
sociated with a myeloid maturation defect, the result was 
a profound increase in circulating eosinophils and mono- 
cytes but little change in neutrophils.*° Other investiga- 
tors*’** have also found that in patients with congenital 
neutropenia, GM-CSF has a much more pronounced effect 
on eosinophils than neutrophils. 

Prior investigations using r-metHuG-CSF in the pedi- 
atric population have focused on treatment of severe con- 
genital and cyclic neutropenia. Ina study by Bonilla et al,"® 
patients with congenital agranulocytosis (Kostmann’s 
syndrome) responded to r-metHuG-CSF by an increase in 
their ANCs from less than 0.1 x 10°/L to between 1.3 and 
9.5 x 10°/L 8 to 9 days after the appropriate dose was ad- 
ministered. Marrow aspirates from treated patients 
showed maturation to the mature neutrophil stage. Side 
effects of treatment included medullary pain, splenome- 
galy, and elevated levels of leukocyte alkaline phos- 
phatase. Clinically, chronic infections resolved and the 
number of new infectious episodes as well as the require- 
ment for intravenous antibiotics decreased. 

Hammond et al” and others” found that mean neu- 
trophil counts in patients with cyclic neutropenia in- 
creased following r-metHuG-CSF therapy. Although cy- 
cling of blood cell counts continued, the length of the 
cycling period decreased from 21 to 14 days and the fre- 
quencies of fever, infection, and mouth ulcers were also 
reduced. This cytokine has also been used successfully to 
treat idiopathic neutropenia’® and myelodysplastic syn- 
dromes.*”* Treatment of these forms of neutropenia as 
well as Kostmann’s syndrome and cyclic neutropenia may 
require indefinite administration of r-metHuG-CSF since 
the ANC decreases abruptly when the drug therapy is dis- 
continued. 

The cause of the neutropenia in the infant described 
herein is unclear, although this case demonstrated mul- 
tiple factors that could be implicated, such as bacterial sep- 
sis, maternal hypertension, and prematurity. The absence 
of antineutrophil antibodies and the lack of response to 
intravenous immunoglobulin make it unlikely that there 
was an immune-mediated destruction of his neutrophils. 
Maternal hvpertension is often associated with neonatal 
neutropenia, but in a recent report by Koenig and Chris- 
tensen,’ the neutropenia resolved by age 30 days. Our 
patient continued to be neutropenic 3 months after birth. 

Our patient also experienced multiple episodes of bac- 
terial sepsis, the most commonly reported association 
with neutropenia. However, his neutropenia often pre- 
ceded the sepsis, and the ANC actually rose during the 
septic episode, although not to markedly high levels. This 
infant’s extreme prematurity (654 g at birth) also put him 
at greater risk of neutropenia. Although full-term infants 
have been reported to have high levels of G-CSF and GM- 
CSF at birth, the levels in premature infants are un- 
known.” It has been suggested that in some patients with 
congenital neutropenia the defect is in the G-CSF receptor 
on the myeloid cells rather than in decreased G-CSF pro- 
duction.*®°” However, our patient’s very rapid and pro- 
found increase in ANC after receiving just one dose of 
r-metHuG-CSF suggests that his cells were responding ap- 
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propriately to the drug. Thus, there is no single factor to 
which we can attribute neutropenia in this patient. 

The increased susceptibility of GBS sepsis in newborns 
is believed to be due to both a decreased neutrophil reserve 
as well as qualitative defects in the function of neonatal 
neutrophils.” Cairo et al? showed that simultaneous ad- 
ministration of r-metHuG-CSF and antibiotics to neonatal 
rats inoculated with GBS increased survival to 91%, com- 
pared with a 28% survival rate with antibiotics alone and 
a 4% survival rate with no treatment. These findings and 
a later study*” in which r-metHuG-CSF was administered 
for a longer period suggest that G-CSF may act synergis- 
tically with antibiotics in preventing GBS sepsis. The my- 
eloid marrow reserve is decreased in newborn rats com- 
pared with adults, as is also true in humans. Our patient 
had an unusual susceptibility to GBS, developing three 
episodes of sepsis with the same serotype prior to G-CSF 
therapy. Although ours is the only reported case, to our 
knowledge, ofa premature infant treated with G-CSF, this 
cytokine may be useful in treating or preventing GBS sep- 
sis in other infants who are not so severely neutropenic. 

This case suggests that G-CSF may be used safely and 
effectively to treat premature infants with neonatal neu- 
tropenia, and a clinical trial using r-met HuG-CSF for neo- 
natal neutropenia associated with sepsis is warranted. Al- 
though neonatal neutropenia is usually self-limited, it may 
contribute to a large number of infant deaths and mor- 
bidity when other risk factors, such as extreme prema- 
turity or the need for assisted ventilation, are present. +> 
Our patient, unlike those previously described with Ko- 
stmann’s syndrome and cyclic neutropenia, was able to 
discontinue r-met HuG-CSF treatment after 7 months and 
maintain a stable ANC. His lungs and immune system had 
also matured by the time the drug therapy was discon- 
tinued, thus making him much more resistant to the usual 
childhood illnesses. 

To our knowledge, this is the first reported case of using 
r-metHuG-CSF as a temporary measure to treat the self- 
limited but often lethal neutropenia occurring in infants. 
The r-metHuG-CSF caused the neutropenia to resolve 
within 24 hours, produced no significant side effects, and 
could be discontinued after 7 months. Further studies on 
the use of this cytokine to treat neutropenia and septicemia 
in these highly vulnerable infants is warranted. 
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Predictors of Neurodevelopmental Outcome 
Following Bronchopulmonary Dysplasia 


Jean M. Luchi, MD; Forrest C. Bennett, MD; J. Craig Jackson, MD 


è In infants with bronchopulmonary dysplasia, the influ- 
ence of the severity of their pulmonary disease on neurode- 
velopmental outcome is unknown. Neurodevelopmental 
outcomes at a mean age of 36 months were assessed in 27 
premature subjects who had bronchopulmonary dysplasia. 
Subjects had a mean birth weight of 940 g (range, 540 to 
1690 g) and a mean gestational age of 27 weeks (range, 25 
to 31 weeks). The duration of mechanical ventilation ranged 
from 22 to 128 days, and the duration of requirement of 
erent oxygen ranged from 34 to 1033 days. No sig- 
nificant correlations were found between duration of me- 
chanical ventilation or oxygen therapy and overall neurode- 
velopmental outcome. In contrast, cranial ultrasound 
findings of intracranial hemorrhage and/or periventricular 
echodensity related specifically to poorer cognitive out- 
come. By age 3 years, severity of bronchopulmonary dys- 
plasia is not a sufficient predictor of neurodevelopmental 
outcome. Intracranial hemorrhage and periventricular 
echodensity continue to be important predictors. 
(AJDC. 1991;145:813-817) 


B ronchopulmonary dysplasia (BPD) is a chronic pul- 

monary disease that often affects very premature in- 
fants during recovery from respiratory distress syndrome 
(RDS). The reported incidence of BPD varies between 5% 
and 70% depending on investigators’ varying diagnostic 
criteria.” Very premature infants are known to be at in- 
creased risk of poor neurodevelopmental outcome, but it 
is not known whether the severity of pulmonary disease 
in infancy further increases this risk. Outcome investiga- 
tions of survivors of RDS and BPD provide differing con- 
clusions as to the neurodevelopmental performance of 
these populations.**° Some studies have shown that RDS 
and BPD are less important than birth weight, perinatal 
asphyxia, and other perinatal and neonatal events in pre- 
dicting developmental outcome.'*'* However, other 
studies have reported that severity of BPD is a more im- 
portant predictor of developmental performance than 
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16,17 or intracranial hemor- 


birth weight, gestational age, 
rhage (ICH).' 

This report describes the neurodevelopmental out- 
comes at age 2 to 4 years of low-birth-weight, premature 
infants who experienced varying degrees of BPD. We in- 
vestigated the hypothesis that there is a direct correlation 
between the severity of BPD as measured by the duration 
of mechanical ventilation and oxygen therapy and the risk 
of suboptimal neurodevelopmental outcome. The devel- 
opmental sequelae of ICH and periventricular echodensity 
(PVE)/periventricular leukomalacia as identified on cranial 
ultrasound studies were also compared. 


SUBJECTS AND METHODS 

For purposes of this investigation, BPD was defined as the 
chronic pulmonary disease that develops in premature infants 
with RDS who require 30 or more days of supplemental oxygen 
therapy and who have abnormal chest roentgenographic find- 
ings after age 30 days. All study subjects were diagnosed using 
this definition of BPD by the attending neonatologist and radi- 
ologist who cared for them in the University of Washington (Se- 
attle) Neonatal Intensive Care Unit. The clinical care of patients 
with BPD has been previously summarized. '*”° Ventilator pres- 
sure, rate, and fraction of inspired oxygen (Fio,) were altered in 
attempts to keep Pao, between 55 and 70 mm Hg, and arterial 
pH between 7.30 and 7.40. Pulse oximetry was used frequently 
to monitor arterial hemoglobin oxygen saturation to keep satu- 
ration between 90% and 94%. Alterations in ventilator settings 
were individualized for each patient. Diuretics, bronchodilators, 
sedatives, and steroids were used as clinically indicated. 

The study population consisted of 27 infants born between Jan- 
uary 1, 1984, and December 31, 1985, who met the described BPD 
criteria and were followed up longitudinally for 2 years or longer. 
Infants with congenital anomalies were excluded from study re- 
cruitment. 

The 27 study subjects included 16 female and 11 male infants; 
25 were white and two were Hispanic. The mean birth weight 
for the study population was 940 g (range, 540 to 1690 g), and 
the mean gestational age was 27 weeks (range, 25 to 31 weeks). 
The mean length of hospitalization was 97 days (range, 48 to 198 
days). Study subjects were mechanically ventilated for a mean 
of 46 days (range, 22 to 128 days), and the mean total duration 
of oxygen therapy was 140 days (range, 34 to 1033 days). 

All 27 study subjects were followed up longitudinally in the 
University of Washington High-Risk Infant Follow-up Program 
to a mean age at final evaluation of 36 months (range, 24 to 48 
months). A developmental pediatrician performed a complete 
physical and neurodevelopmental examination of each child. 
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Fig 1.—Relationship between cognitive score and the duration of 
mechanical ventilation. 
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Fig 2.— Relationship between overall neurodevelopmental outcome 
and the duration of mechanical ventilation. Solid area represents 
patients with normal neurodevelopmental outcome; hatched area, 
those with minor abnormalities; and shaded area, those with major 
abnormalities. 


Each child was evaluated by a clinical psychologist using the Bay- 
ley Scales of Infant Development, the Stanford-Binet Intelligence 
Scale, or the Wechsler Preschool and Primary Scale of Intelligence 
(WPPSI). The test administered depended on the age and de- 
velopmental abilities of the subject. Both neurodevelopmental 
and psychological evaluations were performed using the child’s 
conceptional age (chronologic age corrected for prematurity). 
For data analysis purposes, the Bayley Mental Developmental 
Index, Stanford-Binet IQ, and WPPSI Full Scale IQ scores were 
combined to generate a “cognitive score” that describes the cog- 
nitive outcome of the group as a whole. Because these tests have 
similar psychometric properties with a standard mean of 100 and 
an SD of 15 or 16, it is acceptable to combine the scores for re- 
porting purposes. We further combined the standardized test 
outcomes with findings from the neurodevelopmental examina- 
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Fig 3.— Relationship between cognitive score and the duration of 
oxygen therapy. 
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Fig 4.—Relationship of overall neurodevelopmental outcome and 
the duration of oxygen therapy. Solid area represents patients with 
normal neurodevelopmental outcome; hatched area, those with mi- 
norabnormalities; and shaded area, those with major abnormalities. 


tion to produce an overall summary of neurodevelopmental out- 
come. Overall neurodevelopmental outcome was categorized as 
being normal (normal neuromotor and developmental perfor- 
mance), demonstrating minor abnormalities (mild disturbances 
of muscle tone, coordination, or motor milestones, and/or bor- 
derline cognitive function as reflected by a standardized psycho- 
metric assessment between 1 and 2SDs below the mean), or dem- 
onstrating major abnormalities (diagnosed cerebral palsy or 
mental retardation as reflected by a standardized psychometric 


Bronchopulmonary Dysplasia—Luchi et al 


l Overall Neurodevelopmental 
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Major 
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Patients 
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assessment at 2 or more SDs below the mean). 

All 27 study subjects underwent at least one cranial ultrasound 
examination during the neonatal period. Examinations were per- 
formed at the bedside with a commercially available, mechanical 
real-time sector scanner with a 7.5-MHz, medium internal- 
focused transducer. Scans were typically performed during the 
first week of life (most between age 2 and 5 days), second week 
of life (most between age 8 and 12 days), and at least once more 
beyond age 2 weeks (most between age 2 and 6 weeks). Thus, 
most subjects underwent three periodic cranial ultrasonographic 
examinations, with some subjects additionally examined with 
ultrasound and/or computed tomography at the discretion of the 
attending neonatologist. These ultrasound scans were reviewed 
for evidence of ICH and PVE. Intracranial hemorrhage was 
graded using a modification of the system of Papile et al?! as 
follows: grade 0, no evidence of ICH; grade I, subependymal 
hemorrhage only; grade II, intraventricular hemorrhage; grade 
II, intraventricular hemorrhage with ventriculomegaly; and 
grade IV, intraparenchymal hemorrhage. Periventricular 
echodensity was graded on a numerical scale of 0 to 3, with 0 
indicating absolutely no echodensities, 1 and 2 indicating increas- 
ing degrees of observed echodensities without cysts, and 3 in- 
dicating cystic formation. For purposes of this study, the highest 
grades of both ICH and PVE coded on any scan were used in the 
data analysis. 

Data analyses were performed with the assistance of the Data 
Management Core of the University of Washington's Child De- 
velopment and Mental Retardation Center. Statistical methods 
included analysis of variance, linear regression, and x? tests. 
P=,05 was considered significant. 


RESULTS 


Six of the 27 study subjects had their cognitive devel- 
opment assessed by means of the Bayley Mental Devel- 
opmental Index. The mean mental developmental index 
for this subgroup was 78 (range, 14 to 121). Nineteen sub- 
jects were able to be assessed with the Stanford-Binet In- 
telligence Scale; the mean IQ of this subgroup was 86 
(range, 52 to 117). Two subjects completed the Wechsler 
Preschool and Primary Scale of Intelligence and were 
found to have IQ scores of 101 and 103. The mean cognitive 
score for the entire cohort was 85 (range, 14 to 121). Twelve 
(44.4%) of the 27 study subjects were determined to have 
normal overall neurodevelopmental outcome, nine 
(33.3%) demonstrated minor abnormalities, and six 
(22.2%) were found to have major abnormalities. 

Duration of mechanical ventilation was not significantly 
related to cognitive score in this group of BPD survivors 
(P=.09). Figure 1 demonstrates the distribution for all 27 
subjects comparing cognitive score by duration of me- 
chanical ventilation. Likewise, duration of mechanical 
ventilation was not significantly correlated with overall 
neurodevelopmental outcome (P= .08, Fig 2). Two sub- 
jects in each of the three categories of duration of mechan- 
ical ventilation demonstrated major abnormalities. 
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Similarly, duration of oxygen therapy failed to reliably 
predict cognitive score (P= .07), as demonstrated by the 
data point distribution in Fig 3 (P=.09) in overall neu- 
rodevelopmental outcome between subjects in three cat- 
egories of duration of oxygen therapy. There were the 
same number of subjects with normal outcome and with 
minor abnormalities in each of the three duration cate- 
gories. 

The Table summarizes the mean cognitive score and 
overall neurodevelopmental outcome for three subject 
subgroups divided by severity of ICH and PVE. In the 
subgroup of eight subjects with entirely normal cranial 
ultrasound readings, there were no subjects with major 
neurodevelopmental abnormalities. Of the 10 subjects 
with grade I or II ICH or grade 1 or 2 PVE or both, seven 
(70%) had normal neurodevelopmental outcome. In con- 
trast, the subgroup of nine subjects with grade III or IV 
ICH, cystic grade 3 PVE, or both had no subjects with 
normal neurodevelopment. By analysis of variance, we 
found that increased severity of ICH and PVE is associated 
with worse neurodevelopmental outcome (P=.002). 
Mean cognitive scores were within the average range for 
the two study subgroups with normal or less severe cranial 
ultrasound findings in contrast to the mean cognitive score 
of 70 for the nine subjects with the most abnormal neu- 
roimaging results (P = .022). 


COMMENT 


The present study assessed the cognitive and neuromo- 
tor outcomes at 2 to 4 years’ corrected age in a cohort of 
children born prematurely who required extended me- 
chanical ventilation for neonatal RDS and 30 or more days 
of supplemental oxygen therapy. We were unable to dem- 
onstrate a clear and consistent correlation between the se- 
verity of BPD and suboptimal neurodevelopmental out- 
come. No significant relationships were found in this 
cohort between the duration of mechanical ventilation or 
oxygen therapy and cognitive performance or overall neu- 
rodevelopmental outcome. While nonsignificant outcome 
trends were apparent for duration of both mechanical ven- 
tilation and also oxygen administration, one outlier sub- 
ject (ie, 128 days of mechanical ventilation and 1033 days 
of oxygen therapy) exerted an unusually large influence 
on the two linear regressions. Exclusion of this one subject 
from the data analyses would have substantially dimin- 
ished these suggestive trends. 

These data support our previous observations that other 
factors related to low birth weight and prematurity may 
be more important contributors to eventual outcome than 
pulmonary disease. "° This has also been the experience of 
many other investigators. Fisch et al'’ reported conver- 
gence to similar neurodevelopmental performance after 
the first year of life in low-birth-weight RDS survivors and 
control subjects without RDS matched for birth weight. 
More recently, Piekkala et al’* and Ludman et al’ have 
described the relative lack of impact of uncomplicated RDS 
on neurodevelopmental outcome at 2 and 4 years of age, 
respectively. In the study by Piekkala et al,"* the factors 
most predictive of abnormal long-term development were 
ICH, hypoxic-ischemic encephalopathy, and very low 
birth weight. However, the majority of infants in these 
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studies did not meet BPD criteria and the findings may not 
be applicable to those infants with more severe and pro- 
longed pulmonary disease. 

Markestad and Fitzhardinge’* found perinatal/neonatal 
factors (eg, birth asphyxia, metabolic acidosis, intraven- 
tricular hemorrhage) to be better predictors of develop- 
mental outcome than the presence or absence of BPD in 
20 premature subjects followed up to 2 years of age. In 
contrast, Meisels et al'® reported that 17 survivors of BPD 
performed significantly worse on developmental mea- 
sures in the second year of life than their 20 counterparts 
with less severe RDS. They also found severity of BPD to 
be a better predictor of developmental performance than 
birth weight or gestational age. In a study of 159 low-birth- 
weight infants, Bozynski et al'* contrasted the effects on 
development of prolonged mechanical ventilation for BPD 
with the presence of ICH. The infants who required pro- 
longed mechanical ventilation had uniformly poor perfor- 
mance on developmental scales at 4, 8, 12, and 18 months’ 
corrected age, whereas ICH did not have consistent det- 
rimental effects on developmental scores. These authors 
concluded that mechanical ventilation for more than 21 
days is a powerful predictor of developmental delay up to 
18 months of age, while ICH is not. 

The major difference between this study and previous 
BPD outcome investigations is the length of follow-up. 
While the major recent reports in this area have described 
18 to 24 months’ performance, we are reporting neurode- 
velopmental status beyond the age at which these studies 
conclude, ie, from 24 through 48 months. This older 
follow-up age (mean, 36 months) provides two distinct 
study advantages. On the one hand, it allows for more 
comprehensive reliable developmental assessment with 
instruments of greater long-term predictive validity. Even 
more important, for recovering, medically fragile, very 
premature infants, it allows for an adequate period of de- 
velopmental “catch-up” to have occurred before making 
outcome conclusions and prognostications. Borderline, 
mild, and even moderate developmental delays in the first 
2 years of life may substantially improve and even dis- 
appear over time coincident with steady, gradual im- 
provement in the child’s health status. Of course, the more 
severe developmental retardation that has been reported 
to occur in those few infants with extremely prolonged 
hospitalization and assisted ventilatory requirements (ie, 
6 months or longer) would be anticipated to be of a more 
permanent nature. 

While the influence of neonatal pulmonary disease on 
neurodevelopmental outcome appears to diminish over 
time, we found a persistent, deleterious impact of com- 
mon intracranial complications (ie, ICH and PVE) on ul- 
timate long-term performance. Again, one major expla- 
nation for the contrasting interpretations of Bozynski et 
al’® concerning the relative developmental importance of 
respiratory vs certain intracranial events is their shorter 
follow-up. As infants slowly recover from chronic pulmo- 
nary disease, the residual and permanent neurodevelop- 
mental effects of perinatal/neonatal intracranial complica- 
tions may become more apparent. 

It is encouraging that the majority of our study subjects 
were free of major abnormalities. Nevertheless, the ob- 
servation that less than one half of this cohort could be 
categorized as having normal overall neurodevelopmental 
outcome as well as the relatively high prevalence of minor 
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abnormalities mandates caution in terms of predicting 
school-age function. In time, these less severe but func- 
tionally disabling conditions are likely to be encountered 
with increased frequency in this vulnerable population. 
This study suffers from a somewhat small BPD cohort 
and the lack of a matched premature contrast group with- 
out neonatal pulmonary disease. However, BPD was con- 
sistently defined, and the investigation’s primary purpose 
was to identify the neurodevelopmental predictive utility 
of neonatal respiratory and intracranial complications, 
rather than to describe long-term outcome in BPD in gen- 
eral. Sociodemographic environmental variables not mea- 
sured by this study also influence outcome. With these 
cautions in mind, our follow-up of premature BPD sur- 
vivors into the preschool years confirms the complex, mul- 
tifactorial nature of determining future neurodevelop- 
mental performance. While severe BPD clearly constitutes 
an important risk factor for permanent central nervous 
system dysfunction, follow-up indicates that this risk is 
not a simple direct relationship and that other interactive 
variables may eventually prove to be more important. 


This study was supported in part by a grant from the Washington 
Association for Retarded Citizens Research Trust Fund. 
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The H. L. Mencken 
Baby Book 


By Howard Markel and Frank A. Oski, 
194 pp, $20, Philadelphia, Pa, Hanley 
and Belfus Inc, 1990. 


How’s that again? A baby book by 
H. L. Mencken, the great Baltimore, 
Md, curmudgeon? An oxymoron for 
sure! 

Amazing? Apparently not. In the 
summer of 1907, a physician, a mag- 
azine editor, and a reporter in Balti- 
more (Mencken) joined forces to pre- 
pare a series of magazine articles that 
culminated in a book entitled, What 
You Ought to Know about Your Baby 
(Butterick, 1910). The current vol- 
ume, revised and updated, was pre- 
pared by Howard Markel, a pediatric 
intern in 1986 at The Johns Hopkins 
Hospital, Baltimore, and a Mencken 
aficionado, and Frank Oski, the 
chairman of Pediatrics at The Johns 
Hopkins University Medical School. 
The authors review the collaboration 
of Mencken, Leonard Hershberg (the 
physician), and Theodore Dreiser 
(the magazine editor), and include a 
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complete reproduction of the original 
text. 

Both parts of the book are fascinat- 
ing. Chapters discuss the newborn, 
nursing, bottle feeding, milk, food 
for growing children, schooling, and 
“catching diseases.” Questions for 
mothers are included at the end of 
each chapter, along with the 1910 an- 
swers and current answers with up- 
to-date and appropriate information 
for parents. 

Here are some sample quotations 
from Mencken: 


Two considerations must be kept ever 
in mind in discussing the care of infants. 
One is the fact that silly superstitions, far 
from being confined to the slum mothers 
who give their babies beer and dress them 
in wadded flannels, are rampant to an as- 
tonishing degree among women other- 
wise intelligent and presumably sane 
(p 29). 

Next to unwise feeding, as a source of 
infantile ills, comes over-coddling. Kiss- 
ing the baby after it has been fed, for in- 
stance, is very likely to cause it to vomit, 
and vomiting is even more exhausting to 
a child than to an adult. The desire of all 
aunts, cousins, sisters, grandmothers, 
neighbors, parlor maids, cooks, seam- 
stresses, and other members of the affec- 
tionate sex to hold the baby and kiss it, 
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and of all uncles, grandfathers and bach- 
elor friends of its father to hoist it to the 
ceiling should be rigorously denied (p 33). 

I sometimes think, indeed, that the de- 
gree of civilization of acommunity may be 
judged by the contents of its average fam- 
ily medicine chest. In the old days this 
chest bulged with herbs, barks, roots, 
soothing syrups, headache powders, lint 
salves, and ointments. Paregoric was ina 
place of honor, and behind it stood car- 
boise of arnica and sweet spirits of nitre. 
In the future, I fancy, the medicine chest 
will be smaller and less horrifying. It will 
contain a box of aseptic cotton, a bottle of 
carbolic Vaseline, a bottle of castor oil, a 
hot water bag, and very little else (p 160), 


Despite my initial incredulousness 
at the very existence of this book, Drs 
Markel and Oski have provided a de- 
lightful experience for all of us inter- 
ested in children and good writing. 
Modern pediatricians and parents 
will clearly enjoy this unusual com- 
pilation of the progress of infant and 
child care in the 20th Century. 

Peccy C. Ferry, MD 
Department of Pediatrics 
University of Arizona 
College of Medicine 
1501 N Campbell 
Tucson, AZ 85724 
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SPECIAL FEATURE 


Radiological Case of the Month 


Ahmed H. Al-Salem, FRCSI, FICS, Chris Grant, FRCS (Contributors); 
Beverly P. Wood, MD (Section Editor) 


4-month-old male infant was admitted to the hospital 

because of recurrent respiratory infections that 
started early in the neonatal period. He had been admit- 
ted to hospitals at ages 6 days, 50 days, and 3 months for 
treatment of respiratory infections. His physical exami- 
nation revealed respiratory distress with decreased 
breath sounds in the left hemithorax. The cardiac exam- 
ination results were normal. A chest radiograph was ob- 


tained (Fig 1). Culture of tracheal aspirate yielded Strep- 
tococcus pneumoniae. The patient was treated with 
antibiotics and chest physiotherapy. Despite clinical im- 
provement, there was no alteration in the chest radio- 
graphic findings. A computed tomographic scan of the 
chest (Fig 2), bronchoscopy, and bronchography (Fig 3) 
were performed. Bronchoscopy showed no inhaled for- 
eign body. 





Figure 1. 





Figure 2. 


Accepted for publication March 12, 1990. 

Contributed from the Pediatric Surgery Division, Department of 
Surgery, King Fahd Hospital of the University, PO Box 2208, Al- 
Khobar 31952, Saudi Arabia. 

Reprint requests to the Department of Radiology, Childrens Hos- 
pital of Los Angeles, 4650 Sunset Blvd, Los Angeles, CA 90027 (Dr 
Wood). 
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SPECIAL FEATURE 


Denouement and Discussion 


Hypoplastic Left Upper Lobe 


Fig 1.—Anteroposterior radiograph of the chest shows opacity in the 
left upper hemithorax, a shift of the mediastinum to the left, re- 
flecting decreased lung volume on that side, and increased volume 
of the right lung. The left main-stem bronchus is low (arrows), and 
the pattern of density does not demonstrate the usual configuration 
of lobar atelectasis. 


Fig 2.—Computed tomographic scan of the chest shows compen- 
satory hyperinflation of the right upper lobe with midline herniation. 
The left hemithorax is small. 


Fig 3.—Bronchogram shows visualization of the bronchial tree bi- 
laterally. The upper lobe bronchi on the left are hypoplastic, and all 
bronchiare displaced downward. No bronchi communicate with the 
opacity in the left upper thorax. 


At thoracotomy, the patient was found to have a mark- 
edly hypoplastic left upper lobe that was firm, consoli- 
dated, and had fibrinous pleural adhesions. The right lung 
was hyperexpanded. While dissection was carried out for 
a left upper lobectomy, the patient developed severe 
bradycardia and hypotension from reflex vagal stimula- 
tion. He was resuscitated and recovered, but soon devel- 
oped another such episode. The procedure was post- 
poned and the infant was admitted to the intensive care 
unit. Seven days later, he experienced a cardiac arrest and 
died. 

In the development of the respiratory tract, interference 
with bronchial branching, pulmonary artery arborization, 
and subsequent development of the lung mesenchyme re- 
sult in a wide spectrum of pulmonary malformations.!* 
Boyden? has classified nypop asii developmental anom- 
alies of the lung into the following a Bags (1) agenesis, 
in which there is complete absence of one or both lungs, 
without bronchial or panona arterial supply or differ- 
entiated parenchymal tissue; (2) aplasia, in which a ru- 
dimentary bronchus ends in a blind pouch with no arterial 


supply or ae! 3 development; and (3) hypoplasia, 
in ih the bronchus is formed butis very small and ends 
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in a fleshy mass of undifferentiated lung mesenchyme. 

Hypoplasia may involve the entire lung or a lobe. The 
most common association of pulmonary hypoplasia is 
with a congenital i iin. sie hernia.* Congenital hy- 
poplasia also results from interference with the progres- 
sive development and arborization of the bronchiolar- 
acinar groups during the period of rapid growth in the 
third trimester of gestation.> Acquired hypoplasia may re- 
sult from severe infection, with extensive parench in- 
volvement in infancy and inhibition of further develop- 
ment, When one lobe is hypoplastic, the patient may 
asymptomatic, but common pe be See are those of recur- 
rent respiratory infection. Although developmental de- 
fects of the lung are uncommon, awareness of the pos- 
sibility is essential in prospective management. 

Diagnosis by chest radiography is difficult because the 
appearance mimics some features of atelectasis. A com- 
puted tomographic scan of the chest is helpful in identi- 
fying hypoplasia of the thorax and hypoplastic or absent 
bronchi, also shown by bronchography (Fig 3). Bronchos- 
copy and computed tomography exclude possible extralu- 
minal or intraluminal bronchial obstruction. 

Treatment consists of antibiotics and chest physiother- 
apy for superimposed infection. An infected hypoplastic 
lobe may require resection since it lacks the usual intrinsic 
mechanisms for combating infection and stasis of secre- 
tions. 


1. Moore KL. The Developing Human: Clinically Oriented Em- 
bryology. Philadelphia, Pa: WB Saunders Co; 1974:168-172. 

2. Heithoff KB, Sane SM, Williams HJ, et al. Bronchopulmo- 
nary foregut malformations: a unifying etiological concept. AJR 
Am J Roentgenol. 1976;126:46-55. 

3. Boyden EA. Developmental anomalies of lungs. Am J Surg. 
1955 ;89:79-89. 

4. Raffensperger JG. Agenesis and hypoplasia of the lung. In: 
Swenson’s Pediatric Surgery. 4th ed. East Norwalk, Conn: Ap- 
pleton & Lange; 1980:704-706. 

5. Sabiston DC Jr, Spencer FC, eds. Gibbon’s Surgery of the 
Chest. 4th ed. Philadelphia, Pa: WB Saunders Co; 1983;1:676- 
678. 
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Walter W. Tunnessenn, Jr, MD (Contributor and Section Editor) 











Figure 6. 


The Editors welcome contributions to Picture of the Month 
and Radiological Case of the Month. Those who wish to con- 
tribute should send their manuscripts to Dr Tunnessen (Picture 
Figure 4. of the Month), The Children’s Hospital of Philadelphia, 34th 
Street and Civic Center Blvd, Philadelphia, PA 19104, or Dr Wood 
(Radiological Case of the Month), Department of Radiology, 
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Denouement and Discussion 


Henoch-Schonlein Purpura 


Fig 1.—Ecchymotic lesions. 

Fig 2.—Petechial lesions. 

Fig 3.—Targetoid lesions. 

Figs 4 and 5.— Vesicular lesions. 

Fig 6.—The elastic sock sign. 
Manifestations 

Henoch-Schoénlein Purpura (HSP) is a systemic vascu- 
litis of unknown cause. Involvement of the skin is the most 
characteristic feature of this disorder. The rash of HSP is 
described as purpuric and, classically, as demonstrating 
palpable purpura. The children pictured on the previous 
page all have HSP, but their skin involvements differ con- 
siderably in appearance. The variability in appearance of 
the rash associated with HSP may lead to confusion re- 
garding the correct diagnosis unless associated features 
make other possibilities less likely. 

Before the appearance of the purpura, the rash some- 
times appears as erythematous maculopapules or as ur- 
ticarial lesions. These lesions usually become purpuric and 
can be ecchymotic (Fig 1) or petechial (<3 mm, Fig 2). Oc- 
casionally, the lesions appear targetoid (Fig 3), but rarely 
become vesiculobullous (Figs 4 and 5). The elastic sock 
sign (Fig 6) is helpful in clinically separating the vasculitis 
of HSP from purpuric lesions associated with thrombo- 
cytopenia. The sign is created by linearly circumferential 
lesions corresponding to the top of the sock. 

Another important feature of the rash of HSP is its acral 
distribution. The lesions primarily occur symmetrically 
over the buttocks and lower extremities. They are less 
commonly found on the upper extremities and face. The 
trunk is rarely involved. 

The diagnosis of HSP is rarely made without the pres- 
ence of the rash because the noncutaneous features may 
not be specific enough to warrant this diagnosis. In most 
cases, the rash precedes other features of the disease, but 
abdominal pain or arthralgia may precede the rash by up 
to 2 weeks. Although the purpuric lesions fade over sev- 
eral days of bed rest, they commonly reappear when am- 
bulation resumes. 

Another curious cutaneous finding in HSP is the ap- 
pearance of localized areas of subcutaneous swelling. The 
hands, feet, and scalp are the areas most often affected by 
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edema, but facial, periorbital, scrotal, and lumbar areas 
may also be affected. The edema is often painful. 

Noncutaneous features of HSP may also include peri- 
articular swelling, colicky abdominal pain with melena, 
guaiac-positive stools, hematemesis, and intussuscep- 
tion, nephritis, hypertension, orchitis, and encephalop- 
athy. Nephritis occurs in 40% to 60% of children with HSP 
and is almost always present within the first 3 months after 
the onset of the illness.’ There seems to be no correlation 
between the degree of nephritis and the severity of ex- 
trarenal manifestations.* The long-term morbidity of HSP 
is generally of renal origin, with an incidence of chronic 
renal disease of 6% to 38% at follow-up.* A more recent 
study in an unselected population of children with HSP 
in Belfast, Ireland, found that 54 (20%) of 270 patients ini- 
tially had evidence of renal disease, but only three (1.1%) 
demonstrated long-term morbidity.* This is a much better 
prognosis than those of previous reports and may rep- 
resent the lack of selection bias. 


Treatment 


The cause of HSP remains unclear, but it is believed to 
be a hypersensitivity reaction triggered by a variety of 
stimuli, including viral infections, insect bites, food aller- 
gies, vaccinations, and drug therapy. Most cases resolve 
spontaneously and last an average of 3.9 weeks (range, 3 
days to 2 years).* 

Histologic findings of leukocytoclastic vasculitis on skin 
biopsy are characteristic of HSP, and such findings may 
help recognition of the condition. The demonstration of 
immunoglobulin deposition, especially IgA in vessel walls 
by immunofluorescence, may also help confirm the diag- 
nosis. 
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exposure.‘ 
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1510, Clearwater, Florida 34617. Our telephone numbers are: 800-237-9851; 813-443-7666. Please do not send classified ads, payments 
or related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


Inquiries about "BOX NUMBER" advertisements: All replies must be in writing and must cite the box number in the ad. Example: 
, Clo AJDC, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers who wish their 
mail sent in care of American Journal of Diseases of Children . 


Box 











CLASSIFIED 


INFORMATION 
Regular Classified 1 Time 3 times 
or more* 
Cost per word $1.85 $1.70 


Minimum ad: 20 words per issue 


"in order to earn the three-time rate, your ad must be placed 
and prepaid at the same time for three or more issues. 


Counting Words: Two initials are considered one 
word, each abbreviation is considered one word, 
and figures consisting of a dollar sign and five 
numerals or less are considered one word. 
Cities and states consisting of two words or 
more are counted as one word: i.e., "New York" 
and "Salt Lake City”. Zip code is considered one 
word and must appear in all ads. Telephone 
number with area code is considered one word. 
When box numbers are used for replies, the 
words "Box —, c/o AJDC" are to be counted as 
three words. 


Classified Display 1 Time 3 times 

or more” 
Full page $1,155 $1,005 
Two-thirds page 985 856 
One-half page 809 704 
One-third page 638 554 
One-sixth page 295 257 
Column inch 80 65 


Minimum display ad: one column inch 
12-time and 24-time rates available on request. 


Display Production Charge: The publication will 
pub-set advertisements upon request. The 
typesetting fee is 10% of the one-time ad cost 
shown above. Special requests will be billed to 
the advertiser and/or agency at the then prevail- 
ing rates. 


Box Service 

Available for all ads. The cost is $15.00 for the 
first issue only. Responses to your ad will be 
consolidated in our office and promptly mailed 


directly to you. 


Closing Date 
The 25th of the second month prior to the issue 
date. Example: The November issue closes 
September 25th. No ads can be cancelled after 
the closing date. 


Send all copy, correspondence, production 
materials and payments to: 


AMERICAN JOURNAL OF 
DISEASES OF CHILDREN 


AJDC 


Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 


For assistance with your ad schedule call toll free: 
800-237-9851 @ 813-443-7666 









BC/BE PEDIATRICIAN to join two BC private prac- 
tice pediatricians in upstate New York, Thousand 
Islands region. Affiliation leading to partnership. 
Level II NICU, cystic fibrosis center. Stimulating 
practice with an on-call arrangement with other pedi- 
atricians, excellent recreational facilities and schools 
in a thriving small city with many cultural advan- 
tages. A good place to raise children, too. Contact: 
R.G. Perciaccante, MD, 199 Pratt Street, Watertown, 
NY 13601. 


NEONATOLOGIST to join five-member BC/BE 
group in a Level Ill perinatal center with academic 
affiliation. For further information, contact: B.T. 
Bloom, MD, 550 North Hillside, Wichita, KS 67214. 
(316) 688-2360. 


THIRD PEDIATRICIAN — BRAINERD, MINNESOTA: 
Join two pediatricians of 22 multi-specialty clinic. No 
set-up cost. Two hours from Minneapolis. Beautiful 
lakes and trees; ideal for families. Call collect/write: 
Curt Nielsen, (218) 828-7105 or (218) 829-4901; 
Brainerd Medical Center, P.O. Box 524, Brainerd, 
MN 56401. 


FOUR CONGENIAL PEDIATRICIANS seek fifth 
pediatrician for rapidly expanding practice. This prac- 
tice is located in an affluent growing community in 
northern California within a two-hour access to San 
Francisco and Lake Tahoe. Guaranteed salary for 
two years with partnership options at the end of the 
two-year period. Write or call: P.O. Box 787, Lodi, 
CA 95240. (209) 369-7493. 


ADIRONDACK FOOTHILLS opportunity! Modern 
124-bed hospital in upstate New York is offering a 
generous financial package for BC/BE pediatrician 
interested in establishing a private practice with 
excellent coverage arrangements. Guaranteed 
income, start-up funds, malpractice insurance, cash- 
flow assistance. Located in a family-oriented com- 
munity with year-round recreation, excellent schools, 
and beautiful surroundings. Contact: Lyn |. Kucij, 
Director of Marketing and Development, Nathan 
Littauer Hospital, 99 East State Street, Gloversville, 
NY 12078. (518) 773-5504. Please call collect. 


IMMEDIATE OPENING for BC/BE pediatrician to 
associate with well-established, rapidly growing, 32- 
MD multi-specialty group. Located in the San Fran- 
cisco Bay area in a growing community serving 
170,000. Patients include both fee-for-service and 
prepaid health plan. Attractive compensation and 
benefits. Malpractice provided. California license 
required. Send CV to: Bart Bona, Administrator, 
Fairfield Medical Group, Caller Box 4020, Fairfield, 
CA 94533-0410. (707) 426-3911. 


DELAWARE — General Pediatrician: The Nemours 
Foundation will develop several new general pediat- 
ric clinics in southern Delaware. These privately 
funded and administered clinics will offer a unique 
opportunity to serve a growing pediatric population in 
a coordinated statewide health care system. They 
will be located in underserved semi-rural areas and 
will consist of a general pediatrician and a pediatric 
nurse practitioner working together as a team in a 
modern computerized office setting. Tertiary care will 
be provided by the Alfred |. duPont Institute in 
Wilmington, Delaware. These clinics will be minutes 
from the Atlantic beaches and the Chesapeake Bay. 
The major metropolitan areas of Washington, Bal- 
timore, Philadelphia and Wilmington will be within a 
two hour drive. If you have a desire to serve children 
in genuine need of good medical care, reply to the 
address below. Salary and fringes are distinctly 
above average. Reply to: The Alfred |. duPont 
Institute, Thomas P. Ferry, Administrator, P.O. Box 
269, Wilmington, DE 19899. Telephone: (302) 651- 
4000. 
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MAINE: Immediate opportunity for a fourth BC/BE 
pediatrician with general and/or subspecialty inter- 
ests to join a multi-specialty group affiliated with a 
250-bed regional referral hospital. Enjoy the profes- 
sional challenge offered in a sophisticated medical 
community along with the wonderful recreational 
opportunities and quality of life in Maine. Please 
send CV to: Richard Marsh, MD, 76 High Street, 
Suite 203, Lewiston, ME 04240. Or call: (207) 795- 
2389 and ask for Shannon Tamminen. 


TWO PEDIATRICIANS seeking third BC/BE pedia- 
trician to join two site, growing practice. ideal all sea- 
son recreational area. Ideal site for young family. 
Please contact: Tahoe City Pediatrics, P.O. Box 
6959, Tahoe City, CA 95730. 


PEDIATRICIAN 
which do you prefer? 


Generous Salary and Benefits 


Modern Facility 


Group Practice 
Flexible Working Schedule 
Community Oriented Primary Care 
Computerized Office 
Experienced Management Team 
Friendly Patients and Staff 
Shared Call Schedule 
Social Worker 
WIC Program 
Federally Funded Migrant Program 
Sliding Fee 
Excellent Local Hospital 
Diversified Practice 
Eligible for Loan Forgiveness 
Medical School Affiliation and Faculty 
Appointment Possible 


We've got it all! 
Send CV to: James Goetz, MD, Medical Director, 


Oak Orchard Community Health Center 
80 West Avenue, Brockport, New York, 14420 





ROCHESTER, NEW YORK — Opportunity for a gen- 
eral pediatrician to develop their practice as part of 
the Rochester Medical Group pediatric department. 
Rochester Medical Group is a multi-specialty group 
practice which cares for fee-for-service as well as 
prepaid patients. In addition to full-time position, will- 
ing to consider part-time or job-share opportunities. 
Subspecialty interests possible. University affiliation 
encouraged. Competitive salary and benefits. 
Located in attractive metropolitan area with many 
cultural and recreational advantages. Send resume 
or call: Rochester Medical Group, P.C. Attention: 
James Tobin, MD, 800 Carter Street, Rochester, NY 
14621. (716) 338-1400. EOE, M/F. 


NEONATOLOGIST: Marshfield Clinic, a 350 physi- 
cian multi-specialty private group practice in central 
Wisconsin, is seeking a fourth BC/BE neonatologist 
to join its 20-member pediatric department. Adjacent 
524-bed acute care teaching hospital includes a 24- 
bed, Level lll Neonatal Unit. Full pediatric support 
subspecialties are available on-site. Pediatric 
Residency Program, University of Wisconsin Medical 
Schoo! affiliation, Medical Research Foundation and 
large regional referral base contribute to a very stim- 
ulating environment. Marshfield, a community of 
20,000, was recently designated as “one of the best 
small cities in the Midwest.” Send curriculum vitae 
plus the names of several references to: James C. 
Opitz, MD, Marshfield Clinic, 1000 North Oak 
Avenue, Marshfield, WI 54449. Or call collect: (715) 
387-5016. 





UPSTATE NEW YORK — BC/BE pediatrician to join 
well established pediatric group. Early partnership. 
Nice, safe community. Call or CV to: Felipe Cani- 
zares, MD, 421 Main Street, Oneida, NY 13421. 
(315) 363-2350. 


NORTHWESTERN PENNSYLVANIA — BC pediatri- 
cian seeks second pediatrician (BC/BE) to be on 
team of well-established, quality care multi-specialty 
group of eighteen physicians in town of 15,000. 

ceptional hospital with 12-bed pediatric unit and 
Level | nursery serving 600 deliveries a year. Excel- 
lent living and working environment. Attractive salary 
and benefits. Send CV: Box #121, c/o AJDC. 


WASHINGTON - Established, five full-time, one 
part-time pediatric group seeking full-time BC/BE 
pediatrician. Beautiful, rapidly growing community in 
midst of mountains and water, one hour from 
Seattle. Local hospital and nearby childrens’ hospi- 
tals. Opportunity to practice a wide range of pediatric 
skills. Competitive salary; early partnership. Reply 
with cover letter and CV to: Medical Director, Kitsap 
Children's Clinic, 2625 Wheaton Way, Suite A, 
Bremerton, WA 98310. (206) 479-1651. 


OPPORTUNITY FOR EXCELLENT practice in high 
desert area of New Mexico. Our southwest paradise 
cares about its children and their physicians. Call 
coverage and financial assistance available. Call Jo 
Grimm, (800) 638-6942 


SOUTHERN CALIFORNIA — Established pediatric 
practice available. Prestige location, $250,000 gross 
and growing. Reply -A V. Hemingway, P.O. Box 
2205, Orange, CA 9266 


PENNSYLVANIA — Pediatrician needed. $130,000 
net plus M/P insurance, full benefits, new office and 
operating expenses provided. One in four call. Built- 
in referrals. Population 200,000. Must be a dynamic 
self-starter interested in clinical practice develop- 
ment, recruiting pediatricians, development of pedi- 
atric services clinic. Must be board-certified. Call or 
send CV to: Perry Robinson, Cejka & Co., 222 South 
Central, Suite 700, St. Louis, MO 63105. (800) 765- 





HAWAI! — PEDIATRICIAN: Opportunity with an 
established and growing multi-specialty group prac- 
tice. Competitive compensation and excellent bene- 
fits. If working with congenial associates in a quality 
oriented environment is for you, why not consider 
relocating to the Hawaiian Islands? Send CV or call: 
Rex Couch, MD, Medical Director, Kauai Medical 
Group, Inc., 3420-B Kuhio Highway, Lihue, HI 
96766. (808) 246-1624. 


DYNAMIC, HIGH GROWTH multi-specialty commu- 
nity health center with twenty-six providers has an 
opening for an additional pediatrician. Also seeking 

ysician's assistant to supervise new adult correc- 
tional facility. Excellent compensation, Paid malprac- 
tice. CV to: John F. Frana, Executive Director, 
Crusader Clinic, 120 Tay Street, Rockford, IL 61102. 
(815) 968-0286. EOE. 


AUSTIN, TEXAS — Seeking general pediatrician 
BE/BC for full time position. Call or write: Mrudula 
Deshpande, MD, 13740 Research, V-1, Austin, TX 
78750. (512) 250-0406. 


PEDIATRICS/ARKANSAS — Well established pedi- 
atric group seeks fourth member in scenic communi- 
ty of 60,000. Located forty miles south of Little Rock, 
Arkansas. Affiliation with 400-bed regional medical 
center. Competitive financial package offered. Send 
CV to: Andrew Johns, Physician Services of 
America, Suite 250, 2000 Warrington Way, 
Louisville, KY 40222. Or call: (800) 626-1857. 


BC/BE PEDIATRICIAN needed July 1, 1991 for full- 
time hospital-based position covering Level |-II 
Nursery and pediatric emergency patients. Suburban 
St. Louis community hospital in affiliation with ter- 
tiary-care pediatric center with academic opportuni- 
ties available. Competitive salary, excellent benefits, 
time to pursue outside interests, and no off-site call. 
Send curriculum vitae to: Richard Barry, MD, St. 
Louis University Department of Pediatrics, Cardinal 
Glennon Children's Hospital, 1465 South Grand 
Boulevard, St. Louis, MO 63104. (314) 577-5360. 
M/F/H/V. EEO employer. Women and minorities 


encouraged to apply 


Pediatric Subspecialists 


Cardiology 
Pulmono 
Hematology/Oncology 
Neurology 

Surgery 

Neonatology 





The University of South Dakota School of Medicine currently has 
openings for BE/BC pediatric subspecialties. 


These are full-time academic positions ideally suited for the clinician 


scholar who wishes to develop and guide a program which will have a 
significant impact on the health care of children. Although our 
program is heavily slanted toward medical student education and 
patient care, the department encourages and provides ample resources 
for clinical and laboratory research. 


Sioux Falls, included in David Frankes’ book, America’s Fifty Safest 
Cities, has a strong economic base, growing population and a progres- 
sive educational system. South Dakota’s four season climate wel- 
comes endless recreational activities year-round, 


Competitive financial packages offered. EOE/AAE. 


Send CV or call: 
Carl Hinson « (800) 468-3333 


USD School of Medicine 
1100 South Euclid, P.O. Box 5039 
Sioux Falls, SD 57117 





LARGE MULTI- SPECIALTY GROUP in northern 
Virginia area needs bilingual (Spanish) pediatrician 
to replace retiring physician of forty years. Send CV 
to: Medical Director, Falls Church Medical Center, 
6060 Arlington Boulevard, Falls Church, VA 22044. 


OHIO — Outstanding pediatric nities exist for 
BE/BC pediatricians to join successful pediatric 
groups and partnerships in the affluent suburbs of 
Toledo, Ohio. These high-profile, growth-oriented 
practices offer a variety and diversity of styles — from 
general pediatrics to specialized pediatrics. All are 
located in spacious, modern, and fully equipped 
facilities. Excellent call coverage readily available. 
These thriving practices are affiliated with the presti- 
gious Toledo Hospital, a 784-bed medical center that 
has seven neonatologists and sixty pediatric beds. 
All pediatric subspecialties are available, including 
four pediatric intensivists/pulmonologists. Each pedi- 
atric group offers a competitive financial package. 
For comprehensive details, send CV to: Andrew 
Johns, Physician Services of America, Suite 250, 
2000 Warrington Way, Louisville, KY 40222. Or call: 
(800) 626-1857, Extension 237. 


PEDIATRICIANS — MARYLAND: BC/BE with 
neonatal skills to provide ongoing coverage, nights 
and weekends, in a regional, tertiary level NICU. 
Responsibilities include supervision of pediatric resi- 
dents and hands-on care. Send inquiries to: Howard 
J. Birenbaum, MD, St. Agnes Hospital, 900 Caton 
Avenue, Baltimore, MD 21229. Or call: (301) 368- 
2504. 


PEDIATRICIAN — SEATTLE: Outstanding pediatric 
practice seeking an associate. Busy practice, affiliat- 
ed with excellent 300-bed general hospital. Must be 
board-certified or board-eligible. Contact: Richard G. 
Wedig, Highline Hospital, 12844 Military Road 
South, Seattle, WA 98168. (206) 248-4561. 


NEED A DOCTOR? For the most comprehensive 
coverage to specific specialties and select subspe- 
cialties, put your recruitment ad in an AMA specialty 
journal. We target your ad to the physician you want. 
To schedule your ad call our "Classified Advertising” 
office: National (800) 237-9851; Local (813) 443- 
7666. 


NORTH CAROLINA — Excellent pediatric partner- 
ship available in Charlotte. One in three call. No buy- 
in. Competitive guaranteed salary. Well-established, 
high profile practice affiliated with prestigious multi- 
specialty clinic. For further details send CV to: 
Andrew Johns, Physician Services of America, Suite 
250, 2000 Warrington Way, Louisville, KY 40222. Or 
call: (800) 626-1857, Extension 237. 


SAVANNAH, GEORGIA — General pediatrician 
wanted to join four-member group. Growing prac- 
tices include a satellite office. Guaranteed salary, 
productivity incentive and early buy-in offered. 
Personal and professional life in Savannah can be 
very rewarding. Contact: William Hutcheson, MD, 
(912) 354-5814. 


PHILADELPHIA — Two pediatricians seeking BE/BC 
third for growing practice in southwest Philadelphia. 
Full partnership opportunity after two years. Send 
CV to: Fredric Nelson, MD, 2801 Island Avenue, 
Philadelphia, PA 19153. 


BC/BE PEDIATRICIAN NEEDED. Busy office prac- 
tice. Guaranteed salary, benefits. Mountain local. CV 
to: Mike McCraley, Ogden Clinic, 4650 Harrison 
Boulevard, Ogden, UT 84403. (801) 479-4621. 





INTERMOUNTAIN HEALTH CARE, One of the 
nation's largest not-for-profit health care systems with 


24 hospitals, has practice opportunities available for 
BE/BC pediatricians in the scenic Intermountain 
West. Situations range from rural to urban areas and 
from employment to private practice positions. Work 
within a premiere health care system and live in 
beautiful and affordable mountain states with four- 
season recreational opportunities including skiing, 

cking, hunting, and sightseeing in numerous 
national parks and forests. Send CV to: Betty 
Anderson, IHC Physician Services, P.O. Box 57010, 
Murray, UT 84157-0010. Or call toll-free: (800) 888- 
3134, Extension 4515. 






Se eR ek ere 

Growing pediatric practice in 
growth area of state. Low overhead with physician 
netting about $90,000. Close to ic Charleston. 
Contact: Gary Schaub, P.O. Box 69155, Portland, 
OR 97201. (503) 223-4357. 


NEONATOLOGIST: Director for a 6.5 member com- 
munity section within the Division of Neonatology of 
the State University of New York at Buffalo. Using 
nurse practitioners, the section will provide cover- 
age for a 12-bed Level I| Nursery and two Level | 
Nurseries with a total of 8,500 deliveries. Its mem- 
bers will also rotate through the Level IlI Nursery 
and teach fellows, residents and nurse practitioners. 
The Division of Neonatology currently has ten facul- 
ty members and covers a 75-bed Level II! Nursery. 
It conducts NIH sponsored laboratory research and 
clinical research including six years of experience 
with surfactant therapy. Contact: Frederick C. Morin 
Ill, MD, Chief, Division of Neonatology, Children's 
Hospital of Buffalo, 219 Bryant Street, Buffalo, NY 
14222. (716) 878-7673. Affirmative action/equal 
opportunity employers. 


Fellowships 
NEONATAL-PERINATAL Medicine Fellowship — 
First and second-year opening for August 1, 1991. 
Balanced university program with broad research 
base. The fellowship provides ample opportunity for 
Clinical and laboratory investigation and e izes 
preparation for a career in academic medicine. 
Interested candidates should contact: Karen D. 
Hendricks-Munoz, MD, MPH, Director, Neonatal 
Program Department of Pediatrics, New York 
University Medical Center, New York, NY 10016. 
(212) 263-7477. An affirmative action/equal opportu- 
nity employer, encourages minority and women can- 
didates' application. 


__ Faculty Positions 


AMBULATORY PEDIATRICS Non specified — The 
Department of Pediatrics, University of Illinois 
College of Medicine at Rockford seeks a BC/BE 
pediatrician for an academic position in an ambulato- 
ry setting. The Community Health Center program is 
a longitudinal, comprehensive experience in primary 
care medicine. Each center is staffed by full-time fac- 
ulty. Responsibilities include supervision of medical 
Students in an ambulatory setting, direct patient care, 
quality assurance activities and clinical research. For 
earliest consideration please reply by: May 1, 1991. 
Reply with CV to: D.H. Wortmann, MD, Chairman, 
Department of Pediatrics, UICOM-R, 1400 Charles 
Street, Rockford, IL 61104. UICOM-R is an equal 
opportunity/affirmative action employer. 


JUNIOR FACULTY POSITION in the Division of 
General/Ambulatory Pediatrics is available at Texas 
Tech University Health Sciences Center, School of 
Medicine, Lubbock, Texas. Applicant must be board- 
eligible/-certified. Responsibilities include teaching, 
patient care and clinical research. Tenure track 
appointment available to qualified candidates. Call or 
submit CV to: V.J. Gururaj, MD, Professor, Director 
Division General/Ambulatory Pediatrics, Texas Tech 
University Health Sciences Center, School of 
Medicine, Department of Pediatrics, Lubbock, TX 
79430. (806) 743-2266. 


WYOMING -— University of Wyoming Family Practice 
Residency-Casper is seeking an experienced, clini- 
cally oriented, board-certified pediatrician to be the 
coordinator of an 8-8-8 family practice resi- 
dency program. Level |! Nursery skills are a must. 
60% teaching, 20% direct patient care, 20% 
research. This is a tenure track position. University 
will be required prior to filling this position. 
Come join us in beautiful Wyoming! Contact: Dr. 
David Driggers, Director, University of Wyoming 
Family Practice Residency, 1522 East "A" Street, 
, WY 82601. (307) 266-3076. The University 

of Wyoming is an affirmative action/EOE. 








PLEASE NOTE — Address replies to box number 


ads as follows: Box number , Clo AJDC, 


P.O. Box 1510, Clearwater, FL 34617. 








Genetics. Pediatric Department, University of Utah 
Medical Center is seeking an individual with 
MD/PhD, board-eligible by American Board of 
Medical Genetics. Assistant Professor level with pri- 
mary responsibilities including development of 
molecular genetics research laboratory, j 

studying neurofibromatosis and other neurocuta- 


neous disorders. Collaboration with Department of 
Human Genetics, Howard Hughes Institute in the 
Human Molecular Biology and Genetics Program 
built into position. Also responsible for sharing part 
of clinical care in Medical Genetics Program. Send 
CV to: John C. Carey, MD, Chief, Division of 
Medical Genetics, Department of Pediatrics, UUMC, 
50 North Medical Drive, Salt Lake City, UT 84132. 
Deadline: July 31, 1991 or until qualified applicant 
identified. EEO/AA employer. 


BC/BE PEDIATRIC CARDIOLOGIST needed for a 
faculty position to join two other board-certified pedi- 
atric cardiologists in a very active service. Send CV 
to: Drs. Joon Park or Somkid Sridaromont, 
Pediatrics, Texas Tech University Health Sciences 
Center, Lubbock, TX 79430. (806) 743-3088. 
TTUHSC is an equal opportunity/affirmative action 
employer. 


THE DEPARTMENT OF PEDIATRICS of the Univer- 
sity of Pittsburgh and Children's Hospital of 
Pittsburgh seeks a BC/BE pediatrician at the assis- 
tant or associate professor level to join the University 
Pediatric Diagnostic Referral Service. The position 
requires an academic generalist preferably with either 
chief residency experience or general academic pedi- 
atric fellowship training. Responsibilities include 
patient care, teaching, and clinical research, with an 
emphasis on inpatient care. Rank and salary com- 
mensurate with experience. Inquiries should be 
addressed to: J. Carlton Gartner, Jr., MD, University 
Pediatric Diagnostic Referral Service, One Children's 
Place, 3705 Fifth Avenue at DeSoto Street, 
Pittsburgh, PA 15213-3417. An equal opportunity 
employer. 


PEDIATRICIAN — TENNESSEE. Vanderbilt Univer- 
sity Medical Center Pediatrics Department seeks 
developmental/behavioral pediatrician for Division of 
Child Development at assistant or associate profes- 
sor level. Responsibilities: Interdisciplinary team eval- 
uations, clinical teaching, opportunity to pursue 
research. Reply to: Mark Wolraich, MD, Chief, 
Division of Child Development, 426 Medical Center 
South, 2100 Pierce Avenue, Nashville, TN 37232- 
3573. 
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We Target The Physician You Want! 


Send your advertising order today. Just complete the coupon below and attach your typewritten 
copy. The next available issue is September which closes Thursday, July 25th. 


The classified rate is $1.85 per word for one issue. For three issues or more, the rate is $1.70 per 
word per issue. Minimum classified ad is 20 words. 


CLASSIFIED ORDER FORM 
times, beginning with the 


Send all copy and payments to: 


AMERICAN JOURNAL OF 
DISEASES OF CHILDREN 


AJDC 


Classified Department, P.O. Box 1510, Clearwater, Florida 34617 
National (800) 237-9851 Local (813) 443-7666 


PEDIATRICIAN — BC/BE MD or DO pedia- 
trician for full-time faculty position with clinical and 
academic responsibilities. Send CV to: Lawrence E. 
Jacobson, DO, Dean for Academic Affairs, 
University of Osteopathic Medicine and Health 
Sciences, 3200 Grand Avenue, Des Moines, IA 
50312. 


DEPARTMENT OF PEDIATRICS, State University 
New York at Buffalo/Children’s Hospital seeks facul- 
ty member to join ten member Division of 
Neonatology. We are seeking a physician with a 
commitment to pursue research which can be relat- 
ed to perinatal circulatory physiology. We are partic- 
ularly interested in the responsivity of and remodel- 
ing of the pulmonary vascular bed of the fetus and 
newborn. Techniques employed could range from 
integrated physiologic, to isolated organ or tissue, to 
cellular or molecular. Division conducts NIH-spon- 
sored laboratory research on perinatal pulmonary 
and circulatory physiology. Clinical resarch includes 
six years of experience with surfactant therapy. MD: 
BE/BC neonatal-perinatal medicine. Assistant or 
associate professor level. CV to Frederick C. Morin 
ltl, MD, Chief, Division of Neonatology, Children’s 
Hospital of Buffalo, 219 Bryant Street, Buffalo, NY 
14222. We are interested in identifying qualified 
minority and women candidates. The State 
University of New York at Buffalo and the Children's 
Hospital of Buffalo are affirmative action/equal 
opportunity employers. No person, in whatever rela- 
tionship with the University or the Hospital, shall be 
subject to discrimination on the basis of age, creed, 
color, handicap, national origin, race, religion, sex, 
marital, or veteran status. 


FACULTY POSITION in Neonatology — Opening for 
August 1, 1991 or 1992. Must be board-certified or 
board-eligible in neonatal/perinatal medicine. The 
Neonatal Program of New York University Medical 
Center is a balanced university program providing 
neonatal care to Tisch Hospital and Bellevue Hospital. 
Responsibilities include clinical neonatal service, 
teaching and the conduct of independent research. 
Academic rank will be commensurate with qualifica- 
tions. Protected time and funds are available for 
research. Interested candidates should submit cur- 
riculum vitae and contact: Karen D. Hendricks- 
Munoz, MD, MPH, Director, Neonatal Program 
Department of Pediatrics, New York University 
Medical Center, New York, NY 10016. (212) 263- 
7477. An affirmative action/equal opportunity employ- 
er, encourages minority and women candidates’ 
application. 
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allergic to soybean protein Nursoy® powder contains corn syrup solids. Professional advice should be followed 

© 1991, Wyeth-Ayerst Laboratories 
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omoxicllin/Clavulonate potassium 
First-line for all the right reasons 


*Please see brief summary of prescribing information er 







on adjacent page. Clinical success rate for otitis media ine Beecham 
was 96%, Data on file. Medical Department, ay TPaceuticals 
SmithKline Beecham Pharmaceuticals ` : N 
©SmithKline Beecham, 199] A, | ai 19101 

* (N ° l l 


ay 
“j 


Brief Summary of Prescribing information 


Indications and Usage: Augmentin is indicated in the treatment of infections | | 0 n S 0 


caused by susceptible strains of the designated organisms in the conditions 
listed below 
Lower Respiratory infections caused by B-lactamase-producing strains of 
Hemophilus influenzae and Branhamelia catarrhalis 


m 
Otitis Media caused by B-lactamase-producing strains of Hemophilus 
influenzae and Branhamelia catarrhalis 
Sinusitis Caused by 3-lactamase-producing strains of Hemophilus influenzae 
and Branhamella catarrhalis 


Skin and Skin Structure Infections caused by §-lactamase-producing strains 
of nat ar aureus. E coli, and Klebsiella spp 
Urinary Tract infections caused by §-lactamase-producing strains of E con 
Klebsiella spp. and Enterobacter sp 
While Augmentin is indicated only for the conditions listed above. infections 
Caused by ampicillin-susceptible organisms are also amenable to Augmentin á 
treatment due to its amoxicillin content Therefore, mixed infections caused by A De ression Tel e f d b 
ampicillin Susceptible organisms and §-lactamase-producing Organisms suscep: p con HHIH sponsore y 
me z aes, maner a aot aguio te adokon of another anti viote 
eri studies, to determine the causative organisms and their suscepti- 4 - e = 
bility to Augmentin, should de performed together with any indicated Surgical the American Med ical Association and 
procedures 
Therapy me be instituted prior to obtaining the results from bacteriological . . 
and susceptibility studies to determine the causative organisms and their suscepti- © 
hility to Augmentin when there is reason t0 believe the infection may involve the National Institute of Mental Health 
any of the 5-lactamase-producing organisms listed above. Once the results are 
known. therapy should be adjusted., if appropriate 
: A history of allergic reactions to illin is a contraindication 
WARNINGS: SERIOUS AND OCCASIONALLY FATAL HYPERSENSITIVITY 
(ANAPHYLACTOID) REACTIONS HAVE BEEN REPORTED IN PATIENTS ON 
COUN NENTA, MENPE As Seg M PREN BO 
G i 4 . è r 
PENICILLINS. THESE REACTIONS ARE MORE LIKELY TO OCCUR IN INDIVIDU- Accordin to J illi 
Rs sir GF PME IA AASENS AND OA AME g to the National Institute of Mental Health, over 10 million 
EE WITH A MISIORY OF PEMENLIN AYPERSENSIIVY vo | Americans will suffer from depression at least once in their lives. 
HAVE EXPERIENCED SEVERE REACTIONS WHEN TREATED WITH CEPHALO- 
SPORINS. BEFORE INITIATING THERAPY WITH ANY PENICILLIN. CAREFUL 
INQUIRY SHOULD BE MADE CONCERNING PREVIOUS HYPERSENSITIVITY 
AN ALLERGIC REACTION OCCURS AUGMENTIN SHOULD S£ OScoNTINUED | Most patients are not seen by mental health professionals, but by pri 
MSC gon hens? AeA i fita Se a E CEAN 
RINE. OXYGEN, INTRAVENOUS STEROIDS, AND AIRWAY MANAGEMENT, IN- care physicians. 
CLUDING INTUBATION, SHOULD ALSO BE ADMINISTERED AS INDICATED 
Precautions: General: While Augmentin possesses the characteristic low 
ote he in ponn poup oe Nadel ny ane of organ 
system functions, including renal. hepatic and hematopoietic function. is advis- . . cs ‘ i 
able during prolonged therapy The Ameri a F > ; 5 
ni rae es win ntachots fe meene apes can Medical Association and the National Institute of Mental 
evelop a Skin rash. Thus, ampicillin class antibiotics Should not be administered é m e . 
pt e SUA rash. Thus, omgi Health are sponsoring a three-part teleconference at no cost to you, offering 
be tot tain -* sn ag cy pele = aes x —— pathogens ve h ; h AT 4 ; f n , - 
\ wn uri rapy uperi ion ur (usualy INvVOoNVI f ¢ 
Pse udomonas or Candida) the drug Should be discontinued and/or appropriate the primary Care pnysician important information on diagnosing and 
erapy institute . ` à 
Orug Interactions: Probenecid decreases the renal tubular secretion of amoxicillin treating depression among patients. 
Concurrent use with Augmentin may result in increased and prolonged blood 
levels of amoxicillin 
The concurrent administration of allopurinol and ampicillin increases substan- 
na -x incidence of aies re YTT — wa iy 5 as oe po o Y s - d d d ey. 
patients receiving ampicillin alone. It is not known whether this potentiation O > > —— . 
patiems recewing ampicilin alone. It is n pe wma pesen a Pese parens ou are invited, and encouraged, to attend this important series. There will 
dyr- are ~ bo — and Me eyed woven yo rhe concurrently be numerous satellite link uns at h it | th h h U d d S 
ugmentin should not be Co-administered with Antabuse® (disulfiram 5 Si - 
Sober esis, can mane papers of Fertility: Long-term studies in p OSpl als roug out the nite tates. 
animals have not been performed to evaluate carcinogenic or mutagenic potential e . . 
Pregaancy (Catevoty By Revovuction susie have eon perme mice ae | Call now to register and to find out the location nearest you. 
tats at doses up to ten (10) times the human dose and have revealed no evidence 
of impaired fertility or harm to the fetus due to Augmentin There are. however 
no adequate and well-controlled studies in pregnant women. Because animal 
en peas are not aways pecao LA response. this drug 
shou used during pregnancy only if clearly n “ 
Labor and Delivery: Oral ampicillin class antibiotics ase generally poorly adsorbed Schedule: 
uring aao vuns ~} pons pap noS 4 that n ravenous gen op z ` 4 
of ampicillin decreased the uterine tone. frequency of contractions, height of * i H 
See Orea San a hack com e =| Program One: Epidemiology, Etiology, Diagnosis 
use of A ntin in humans during labor or delivery has immediate or delayed 


adverse effects on the fetus, prolongs the duration of labor or increases the October 24, 199] 


likelihood that forceps delivery or other obstetrical intervention or resuscitation of 


the newborn will be necessary 
Nursing Mothers: Ampicillin Class antibiotics are excreted in the milk: therefore 2:00- 3 ° 30 pm (ET) 
Caution should be exercised when Augmentin is administered to à nursing woman 


Adverse Reactions: Augmentin is generally well tolerated. The a of 
Side effects observed in clinical trials were of a mild and transient nature and less 





than 3% of patients discontinued therapy because of drug-related side effects 


The most frequently reported adverse effects were diarrhea/loose stools (9% 4 R 
e ma aan aara GA aM anai k | Program Two: Treatment: Pharmacology and Psychotherapy 
The overall incidence of side effects. and in particular diarrhea. increased with 
the higher recommended dose. Other less frequently reported reactions include November 2 l n 199 l 
sree AOUAND aovereg Teactions: have Deen fòporied for ampicilin class 
i | vê tł f ampicillin class à . 
antibiotics. geeky A 2:00-3:30 pm (ET) 


inal. Dianhea. nausea, vomiting, indigestion, gastritis, stomatitis, glossitis 
à airy tongue. enterocolitis and pseudomembranous colitis 

Hog sesti reactions Skin rashes eb angioodema serum sickness 
Ike reactions (urticaria Of Skin rash accompani arthritis/arthralgia. myalgia . . . 
and trequenty fever| erythema muitiore (rarely StevensJonnson Sadore. | Program Three: Depression Among Special Populations 
and an Ey case of poet dermatitis have pean reported. These 
reactions may be controlled with antihistamines and, if necessary, systemic 
corticosteroids. Whenever such reactions occur the drug Should be discontinued December 11 3 1991 
unless the opinion of the physician dictates otherwise. Serious and nee P) 00 3 30 ET 
fatal hypersensitivity (anaphylactic) reactions can occur with oral penicillin (See . > De ( ) 
Warnings) 3 pm 

f; A moderate rise in SGOT, SGPT. AST. and/or ALT has been noted in patients 
reated with ampicillin class antibiotics including Augmentin The significance of 
these findings is unknown. As with some other ge and some cephalo- 
sporins, hepatic dysfunction has been reported rarely, with the predominant effects 
being cholestatic. hepatocellular or mixed cholestatic-hepatocetlulat Signs/symp- 


toms may appear during Or after therapy and they resolve completely over time e . è à Rer : ‘ - 

Hemic and byt tic Systems Anemia thrombocytopenia, thrombocytopenic To register for this The American Medical Association is accredited by the Accreditation 

urpura. COSMOpNhiiia, Ieukopenmia agranulocytosis Nave n repor gurning ` . . . . aie . . . 
herapy with penicilins These reactions are usually reversible on discontinuation fre e tele c onfe rence Council for Continuing Medical Education to sponsor continuing medical 
omeny an Keely aa rt plo an petegi] mp g poten me thrombocytosis education for physicians. The American Medical Association designates this 

nttal Nervous System Reversible hyperactivity, agitation, anxiety. insomnia i ` rut Ta i -tian 1 
contusion, AET anaes and/or dizziness have been reported rarely and to find out the CONTIN medical education activity for 1.5 cr edit hours of Category | of | 
Dosage: Adults: The usual adult dose is one Augmentin 250° tablet every . the Physician's Recognition Award of the American Medical Association. 
eight hours. For more severe infections and inoctions of the respiratory tract. the location nearest you : 
T ntin eight hours i - , ; 

1 clavulanic acid (1 gre ‘the potassium salt) two Augmentin 250° tablets call TOLL-FREE 1- This program has been reviewed and is acceptable for 1.5 prescribed hours 
ore cac mg, aS the potassium Sait), mentin 5 s adem > ° a. 

are not equivalent to ane Augmentin “S00 tablet. The re, two A mentin by the American Ac y of Family Physicians. 

‘290° tablets $ not be substitu r one Augmentin ‘500' tablet for £ e s j 
treatment of more severe infections. i 800-262-3211. The American College of Obstetricians and Gynecologists has assigned 2 


Children: The usual dose is 20 mg/kg/day. based on amoxicillin component, in ‘ 
divided doses every eight hours. For otitis media, Sinusitis and other more Severe cognates (formal learning) to this program. 
infections, the dose should be 40 mg ky day. based on the amoxicillin Coenen 
in divided doses every eight hours. Also available as Augmentin 125 and 
250 chewable tablets 

Children weighing 40 kg and more should be dosed according to the adult 
recommendations 
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New from PASTEUR MÉRIEUX Sérums & Vaccins S.A. — world leader in biological products 


WHEN IS THE VACCINE 
YOU USE EVERY DAY 
NOT THE BEST OPTION? 


e When there is an 
immunocompromised person 


in the child's household 








e When a child 
is immunocompromised 





POLIOVIRUS VACCINE INACTIVATED 





Defense against polio and not associated with vaccine-related transmission 


Enhanced-potency 
inactivated polio vaccine 


| | | e The American Academy of Pediatrics 
is the vaccine of choice 


© |mmunization Practices Advisory 


for children in Committee (ACIP) 


household contact with f 
| e Institute of Medicine 
immunocompromised persons 


according fo: Manufactured by: 
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PASTEUR MÉRIEUX 


—— Sérums & Vaccins S.A. 





Lyon, France 
US License #384 
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PASTEUR MERIEUX COMPANY 
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Please see full Prescribing Information on following page. 


IFUL ([FULIUVINUS VALLINC INAL IHVAICU) s 


DESCRIPTION: IPOL™ , Poliovirus Vaccine Inactivated, produced by Pasteur Mérieux Sérums & Vaccins S.A., isa 
sterile suspension of three types of poliovirus: Type 1 (Mahoney), Type 2 (MEF-1), and Type 3 (Saukett). The 
viruses are grown in cultures of VERO cells, a continuous line of monkey kidney cells, by the microcarrier 
technique. The viruses are concentrated, purified, and made noninfectious by inactivation with formaldehyde. 
Each sterile immunizing dose (0.5 mi) of trivalent vaccine is formulated to contain 40 D antigen units of Type 1, 8D 
antigen units of Type 2, and 32 D antigen units of Type 3 poliovirus, determined by comparison to a reference 
preparation. The poliovirus vaccine is dissolved in phosphate buffered saline. Also present are 0.5% of 2- 
phenoxyethanol and a maximum of 0.02% of formaldehyde per dose as preservatives. Neomycin, streptomycin 
and polymyxin B are used in vaccine production, and although purification procedures eliminate measurable 
amounts, less than 5 ng neomycin, 200 ng streptomycin and 25 ng polymyxin B per dose may still be present. The 
vaccine is clear and colorless and should be administered subcutaneously. 


CLINICAL PHARMACOLOGY: IPOL is a highly purified, inactivated poliovirus vaccine produced by microcarrier 
culture.'-2 This culture technique and improvements in purification. concentration and standardization of po- 
liovirus antigen have resulted in a more potent and more consistently immunogenic vaccine than the Poliovirus 
Vaccine Inactivated which was available in the U.S. prior to 1988. These new methods allow for the production of 
vaccine that induces antibody responses in most children after administering fewer doses? than with vaccine 
available prior to 1988 

Studies in developed? and developing*.> countries with a similar inactivated poliovirus vaccine produced by the 
same technology have shown that a direct relationship exists between the antigenic content of the vaccine. the 
frequency of seroconversion, and resulting antibody titer. 

A study in the U.S. was carried out, which involved 219 two-month-old infants who had received three doses ot 
Poliovirus Vaccine Inactivated manufactured by the same process as IPOL except the cell substrate was primary 
monkey kidney cells. Seroconversion to all three Types of poliovirus was demonstrated in 99% of these infants 
after two doses of vaccine. Following a third dose of vaccine at 18 months of age, high titers of neutralizing 
antibody were present in 99.1% of children to Type 1 and 100% of children to Types 2 and 3 polioviruses.6 

Additional studies were carried out in the U.S. with IPOL Results were reported for 120 infants who received 
two doses of IPOL at 2 and 4 months of age. Of these 120 children, detectable serum neutralizing antibody was 
induced after two doses of vaccine in 98.3% (Type 1), 100% (Type 2) and 975% (Type 3) of the children. In 83 
children receiving three doses at 2, 4, and 12 months of age detectable serum neutralizing antibodies were 
detected in 976% (Type 1) and 100% (Types 2 and 3) of the children 7-8 

Poliovirus Vaccine Inactivated reduces pharyngeal excretion of poliovirus *'2 Field studies in Europe have 
demonstrated immunity in populations thoroughly immunized with another IPV 13-17 A survey of Swedish children 
and young adults given a Swedish IPV demonstrated persistence of circulating antibodies tor at least 10 years to 
all three types of poliovirus. "3 

Paralytic polio has not been reported in association with administration of Poliovirus Vaccine Inactivated. 


INDICATIONS AND USAGE: Poliovirus Vaccine Inactivated is indicated tor active immunization of infants, children 
and adults for the prevention of poliomyelitis Recommendations on the use of live and inactivated poliovirus 
nat are described in the ACIP Recommendations'® '? and the 1988 American Academy of Pediatrics Red 
Book 


INFANTS, CHILDREN AND ADOLESCENTS 

General Recommendations: |t is recommended that al! infants. unummunized children and adolescents not 
previously immunized be vaccinated routinely against paralytic poliomyelitis. "* Poliovirus Vaccine Inactivated 
should be offered to individuals who have refused Poliovirus Vaccine Live Oral Trivalent (OPV) or in whom OPV is 
contraindicated. Parents should be adequately informed of the risks anc benefits of both inactivated and oral polio 
vaccines so thal they can make an informed choice (Report of An Evaluation of Poliomyelitis Vaccine Policy 
Options. Institute of Medicine, National Academy of Sciences, Washington, D.C., 1988) 

OPV should not be used in households with immunodeficient individuals because OPV is excreted in the stool 
by healthy vaccinees and can infect an immunocompromised household member, which may result in paralytic 
disease. In a household with an immunocompromised member. only Poliovirus Vaccine Inactivated should be 
used for all those requiring poliovirus immunization 2 
Children incompletely immunized: Children of all ages should have their immunization status reviewed and be 
considered for supplemental immunization as follows for adults. Time intervals between doses longer than those 
recommended for routine primary immunization do not necessitate additional doses as long as a final total of four 
doses is reached (see DOSAGE AND ADMINISTRATION). 

Previous clinical poliomyelitis (usually due to only a single poliovirus type) or incomplete immunization with 
OPV are not contraindications to completing the primary series of immunization with Poliovirus Vaccine 
Inactivated 


ADULTS 

General Recommendations: Routine primary poliovirus vaccination of adults (generally those 18 years of age or 

older) residing in the U.S. is not recommended. Adults who have increased risk of exposure to either vaccine or 

wild poliovirus and have not been adequately immunized should receive polio vaccination in accordance with the 

schedule given in the DOSAGE AND ADMINISTRATION section 18 
The following categories of adults run an increased risk of exposure to wild potioviruses: 

@ Travelers to regions or countries where poliomyelitis is endemic or epidemic 

è Health care workers in close contact with patients who may be excreting polioviruses 

e Laboratory workers handling specimens that may contain polioviruses 

@ Members of communities or specific population groups with disease caused by wild polioviruses. 

© incompletely vaccinated or unvaccinated adults in a household (or other close contacts) with children given 
OPV provided that the immunization of the child can be assured and not unduly delayed. The adult should be 
informed of the small OPV related risk to the contact 


IMMUNODEFICIENCY AND ALTERED IMMUNE STATUS 
Patients with recognized immunodeficiency are at greater risk of developing paralysis when exposed to live 
poliovirus than persons with a normal immune system. Under no circumstances should oral live poliovirus 
vaccine be used in such patients or introduced into a household where such a patient resides. '8 

Poliovirus Vaccine Inactivated should be used in all patients with immunodeficiency diseases and members of 
such patients households when vaccination of such persons is indicated. This includes patients with 
asymptomatic HIV infection, AIDS or AIDS Related Complex, severe combined immunodeficiency, hypogam- 
maglobulinemia, or agammaglobulinemia, altered immune states due to diseases such as leukemia, lymphoma. 
or generalized malignancy: or an immune system compromised by treatment with corticosteroids, alkylating 
drugs, antimetabolites or radiation. Patients with an altered immune state may or may not develop a protective 
response against paralytic poliomyelitis atter administration of Poliovirus Vaccine Inactivated 2" 


CONTRAINDICATIONS: Poliovirus Vaccine Inactivated is contraindicated in persons with a history of hypersen- 
sitivity to any Component of the vaccine, including neomycin, streptomycin and polymyxin B 

It anaphylaxis or anaphylactic shock occurs within 24 hours of administration of a dose of vaccine, no further 
doses should be given. 

Vaccination of persons with any acute, febrile iliness should be deferred until after recovery. however, minor 
illnesses such as mild upper respiratory infections are not in themselves reasons for postponing vaccine 
admunistration 


WARNINGS: Neomycin, streptomycin, and polymyxin B are used in the production ot this vaccine. Although 
purification procedures eliminate measurable amounts of these substances, traces may be present (see DESCRIP- 
TION) and allergic reactions may occur in persons sensitive to these substances. 


PRECAUTIONS: General: Betore injection of the vaccine, the physician should carefully review the recommenda- 
tions for product use and the patient's medical history including possible hypersensitivities and side effects that 
may have occurred following previous doses of the vaccine. 

Epinephrine hydrochloride (1:1000) and other appropriate agents should be available to contro! immediate 
allergic reactions. 

Concerns have been raised that stimulation of the immune system of a patient with HIV infection by immuniza- 
tion with inactivated vaccines might cause detenoration in immunologic function. However, such effects have not 
been noted thus far among children with AIDS or among immunosuppressed individuals after immunizations with 
inactivated vaccines. The potential benefits of immunization of these children outweigh the undocumented risk of 
such adverse events. '# 
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Drug Interactions: There are no known interactions of Poliovirus Vaccine Inactivated with drugs or foods. 
Femenina eag aad na pion wa piaren 

Carcinogenesis, Mutagenesis, Impairment of E ee een 
potential or impairment of fertility have not been conducted 


PREGNANCY: REPRODUCTIVE STUDIES — PREGNANCY CATEGORY C Animal reproduction studies have not 
been conducted with Poliovirus Vaccine Inactivated. It is also not known whether Poliovirus Vaccine Inactivated 
can cause fetal harm wher administered to a pregnant woman or can affect reproduction capacity. Poliovirus 
Vaccine Inactivated should be given to a pregnant woman only if clearly needed. 


PEDIATRIC USE: Safety and efficacy of IPOL have been shown in children 6 weeks of age and older5.§ (see 
DOSAGE AND ADMINISTRATION). 


ADVERSE REACTIONS: In earlier studies with the vaccine grown in primary monkey kidney cells, transient local 
reactions at the site of injection were observed during a clinical trial.6 Erythema, induration and pain occurred in 
3.2%, 1% and 13%, respectively, of vaccinees within 48 hours post-vaccination. Temperatures >39°C (2102F) 
were reported in up to 38% of vaccinees. Other symptoms noted included sleepiness, fussiness, crying, 
decreased appetite, and spitting up of feedings. Because Poliovirus Vaccine Inactivated was given in a different site 
but concurrently with Diphtheria and Tetanus Toxoids and Pertussis Vaccine Adsorbed (DTP), systemic reactions 
could not be attributed to a specific vaccine. However, these systemic reactions were comparable in frequency and 
severity to that reported for DTP given without IPV 

In another study using IPOL in the United States, there were no significant local or systemic reactions following 
injection of the vaccine. There were 7% (6/86), 12% (8/65) and 4% (2/45) of children with temperatures over 
100.6°F, following the first, second and third doses respectively. Most of the children received DTP at the same 
time as IPV and therefore it was not possible to attribute reactions to a particular vaccine; however, such reactions 
were not significantly different than when DTP is given alone. 

Although no causal relationship between Poliovirus Vaccine Inactivated and Guillain-Barré Syndrome (GBS) 
has en 22 GBS has been temporally related to administration of another Poliovirus Vaccine 
Inactivat 

NOTE: The National Childhood Vaccine Injury Act of 1986 requires the keeping of certain records and the 
reporting of certain events occurring after the administration of vaccine, including the occurrence of any con- 
traindicating reaction. Poliovirus Vaccines are listed vaccines covered by this Act and health care providers should 
ensure that they comply with the terms thereof 23 


DOSAGE AND ADMINISTRATION: Parenteral drug products should be inspected visually for particulate matter 
and/or discoloration prior to administration, If these conditions exist, vaccine should not be administered, 

After preparation of the injection site, immediatety administer the vaccine subcutaneously. In intants and small 
children, the mid-lateral aspect of the thigh is the preferred site In adults the vaccine should be administered in 
the deltoid area. 

Care should be taken to avoid administering the injection into or near blood vessels and nerves. After aspiration, 
it blood or any suspicious discoloration appears in the syringe, do not inject but discard contents and repeat 
procedures using a new dose of vaccine administered at a different site. 

DO NOT ADMINISTER VACCINE INTRAVENOUSLY 


CHILDREN 
Primary Immunization: A primary series of IPOL consists of three 0.5 mi doses administered subcutaneously. 
The interval between the first two doses should be at least four weeks, but preferably eiyht weeks. The first two 
doses are usually administered with DTP immunization and are given at two and four months of age. The third 
dose should follow at least sx months but preferably 12 months after the second dose. It may be desirable to 
administer this dose with MMR and other vaccines, but at a different site, in children 15-18 months of age. All 
children who received a primary series of Poliovirus Vaccine Inactivated. or a combination of IPV and OPV, should 
be given a booster dose of OPV or IPV before entering school, unless the final (third dose) of the primary series 
was administered on or after the fourth birthday ® 

The need to routinely administer additional doses is unknown at this time. 

A final total of four doses is necessary to complete a series of primary and booster doses. Children and 
adolescents with a previously incomplete senes of IPV should receive sufficient additional doses to reach this 
number 


ADULTS 
Unvaccinated Adults: For unvaccinated adults at increased msk of exposure to poliovirus, a primary senes of 
Poliovirus Vaccine Inactivated is recommended. While the responses of adults to primary series have not been 
Studied, the recommended schedule for adults is two doses given ata 1 to 2 month interval and a third dose given 
6 to 12 months later. If less than 3 months but more than 2 months are available before protection is needed, 3 
doses of Poliovirus Vaccine Inactivated should be giver at least 1 month apart. Likewise, if only 1 or 2 months are 
available, two doses of Poliovirus Vaccine Inactivated should be given at least 1 month apart. If less than 1 month 
is available, a single dose of either OPV or IPV is recommended. 
incompletely Vaccinated Adults: Adults who are at an increased risk of exposure to poliovirus and who have had 
at least one dose of OPV. fewer than 3 doses of conventional IPV or a combination of conventional IPV or OPV 
totalling fewer than 3 doses should receive at least 1 dose of OPV or Poliovirus Vaccine Inactivated. Additional 
doses needed to complete a primary series should be given if time permits. 
tely Vaccinated Adults: Adults who are at an increased risk of exposure to poliovirus and who have 

pe k completed a primary series with one or a combination of polio vaccines can be given a dose of either 

orl 


HOW SUPPLIED: Syringe, 0.5 mi with integrated needle (1 x 1 Dose package and 10 x 1 Dose package) — Product 
Nos. 49281-8605-1 and 49281-8605-2 


STORAGE: The vaccine is stable if stored in the retngerator between 2°C and 8°C (35°F and 46°F). The vaccine 
must not be trozen 
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Infant Formula 


T % ior 
made to be 


gentle. 
gentle 


Make it your 
routine 
recommendation. 


Gentle on the immature infant gut 


Ya js in Carnation GOOD START, the whey protein has been partially broken 
bes îi “e § down into small peptides. These small peptides are easier for the 
luat immature infant gut to tolerate than the whole protein molecules 
~% a) found in standard cow’s-milk formulas. 
As a matter of fact, studies show that GOOD START is better tolerated than the lead- 
ing standard cow’s-milk formula.'* 


Wholesome and close to breast milk 


Carnation GOOD START is a wholesome alternative to standard cow’s-milk formula. 
In addition to being gentle, it is also close to breast milk in protein? carbohydrate, 
and fat composition, in fatty acid profile (including linolenic 
and linoleic acid levels), and in gastric emptying time’ 

So when it’s time to recommend an infant formula... 
recommend the formula that’s made to be gentle and 

close to breast milk. 


Recommend the gentle whey. 
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Breast milk is the ideal feeding for infants 
GOOD START Infant Formula meets infam nutritional 
needs ifa mother cannot or chooses not to breast-feed 
For more information, clinical reprints, or samples, please contact 1-800-628-BABY or your Carnation sales representative 
References: 1. Chandra RK, Singh G, Shridhara B: Ann Allergy 63:102-106, 1989.' 2. Vandenplas Y, Malfroot A, Dab I Immunology & Allergy Practice X1:17-24, 1989." 3. Lonnerdal B, Forsum E: 
Am J Clin Nutr 41:113-120, 1985. 4. Billeaud C, Guillet J, Sandler B: European Journal of Clinical Nutrition 44:577-583, 1990 

‘Carnation GOOD START has been shown to be better tolerated than standard cow’s-milk formula when fed exclusively from birth to infants with a positive family history of allergy 

*GOOD START Infant Formula should not be confused with highly-processed casein-based hydrolysate formulas advertised for the treatment of cow’s-milk allergy 

In cases of suspected milk allergy, all infant formulas should be used only under the supervision of a physician 
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Only Caldesene fights 
diaper rash with the antimicrobial action 
of calcium undecylenate 


Studies show that the active ingredient in Caldesene* Medicated Powder helps inhibit the growth 
of microbes associated with diaper rash, including Staph.'* And soothing Caldesene* 

“dry lubricant” powder forms an effective barrier against moisture, to seal 
out wetness and help promote healing. Recommend Caldesene with every 
diaper change to help keep the causes of diaper rash under control. 


Reterences: 1, Aly R. Maibach H 
races 


J Soc Cosmet Chem. 1961;32:317-323. 2. Gennaro AR, ed 
Remington's Pharmaceutical Sciences nce. Easton, Pa: Mack P 127 


x 
17th ed. Philadelphia College of Pharmacy and Science. £ ishing Company, 1985:1230 


Antimicrobial action is the Caldesene* difference 


Caldesene Ointment with 
zinc oxide also available, 
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With a single 10-minute application... 
e Only Nix is up to 99% effective in killing lice 





and nits!” "A Their Eggs 
. . ‘ ° 3 ‘Prevents 
è Only Nix protects against reinfestation? for ana, CREME RINSE 


up to two weeks 


Nix may be used in children as young astwo The best way—Rx or OTC —to kill lice and nits. 


months of age,’ and Nix is not associated with 


CNS toxicity as reported with lindane over- When there's an outbreak in your community, 
exposure.’ call 1-800-FOR-LICE to request our latest 
Only Nix Creme Rinse contains the unique FREE educational materials on head lice! 
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oT.. HOTTER.. Profen 


Ibuprofen Suspension 
100 mgA ml 


Superior reduction 


for fevers over 102.5°F 


Proven efficacy 

For reducing childrens temperatures over 
102.5°F, ibuprofen 10 mg/kg was proven more 
effective than acetaminophen 10 mg/kg: 


Longer duration of action 
. for fevers over 102.5°F 
For duration of fever relief, ibuprofen 


than acetaminophen 10 mg/kg 
—relief lasted up to 8 hours. 


nie Sonewnart Products Company 
Mc NEIL ision of MeNe! Inc 


Fort Wee gt g REAA ISA 


Please see brief summary of Prescribing Information on the next page 
References: 

1. Waison PD et al. Ibuprofen, acetaminophen, and placebo treatment of febrile 
children. Clin Pharmaco! Ther 1989:469-17 2 Data on file, McNeil Consumer 
Products Company 
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Superior reduction for fevers over 102.5°F 


PediaProfen.. 


Ibuprofen Suspension 100 mg/5 ml 


The following is a brief summary only. Before prescribing, see complete prescribing information in 
PediaProten labeling. 

INDICATIONS AND USAGE: PediaProfen is indicated for the reduction of fever in patients aged 6 
months and older, and for the relief of mild-to-moderate pain in patients aged 12 years and older. 

CLINICAL PHARMACOLOGY: Controlled clinical trials comparing doses of 5 and 10 mg/kg ibuprofen 
and 10-15 mg/kg of acetaminophen have been conducted in children 6 months to 12 years of age with 
fever primarily due to viral illnesses. In these studies there were no differences between treatments in 
fever reduction for the first hour and maximum fever reduction occurred between 2 and 4 hours. 
Response after 1 hour was dependent on both the level of temperature elevation as well as the 
treatment. In children with baseline temperatures at or below 102.5°F, both ibuprofen doses and 
acetaminophen were equally effective in their maximum effect. In those children with temperatures 
above 102.5°F, the ibuprofen 10 mg/kg dose was more effective. By 6 hours children treated with 
ibuproten 5 mg/kg tended to have recurrence of fever, whereas children treated with ibuprofen 10 mg/ 
kg still had significant fever reduction at 8 hours. In control groups treated with 10 mg/kg ace- 
taminophen, fever reduction resembled that seen in children treated with 5 mg/kg of ibuprofen, with 
the exception that temperature elevation tended to return 1-2 hours earlier. 

CONTRAINDICATIONS: PediaProten should not be used in patients who have previously exhibited 
hypersensitivity to ibuprofen, or in individuals with all or part of the syndrome of nasal polyps, 
angioedema and bronchospastic reactivity to aspirin or other nonsteroidal anti-inflammatory agents. 
Anaphylactoid reactions have occurred in such patients. 

WARNINGS: Risk of GI Ulceration, Bleeding and Perforation with NSAID Therapy. Serious gastro- 
intestinal toxicity such as bleeding, ulceration, and perforation, can occur at any time, with or without 
warning symptoms, in patients treated chronica!ly with NSAID therapy. Although minor upper gastro- 
intestinal problems, such as dyspepsia, are common, usually developing early in therapy, physicians 
should remain alert for ulceration and bleeding in patients treated chronically with NSAIDs even in the 
absence of previous GI tract symptoms. In patients observed in clinical trials of several months to two 
years duration, symptomatic upper GI ulcers, gross bleeding or perforation appear to occur in approx- 
imately 1% of patients treated for 3-6 months, and in about 2-4% of patients treated for one year. 
Physicians should inform patients about the signs and/or symptoms of serious GI toxicity and what 
Steps to take if they occur. 

Studies to date have not identified any subset of patients not at risk of developing peptic ulceration 
and bleeding. Except for a prior history of serious GI events and other risk factors known to be 
associated with peptic ulcer disease, such as alcoholism, smoking, etc., no risk factors (e.g., age, 
sex) have been associated with increased risk. Elderly or debilitated patients seem to tolerate ulcera- 
tion or bleeding less well than other individuals and most spontaneous reports of fatal GI events are in 
this population. Studies to date are inconclusive concerning the relative risk of various NSAIDs in 
causing such reactions. High doses of any NSAID probably carry a greater risk of these reactions, 
although controlled clinical trials showing this do not exist in most cases. In considering the use of 
relatively large doses (within the recommended dosage range), sufficient benefit should be antici- 
pated to offset the potential increased risk of GI toxicity. 

PRECAUTIONS: General: Blurred and/or diminished vision, scotomata, and/or changes in color 
vision have been reported. If a patient develops such complaints while receiving PediaProfen, the 
drug should be discontinued and the patient should have an ophthalmologic examination which 
includes central visual fields and color vision testing. 

Fluid retention and edema have been reported in association with ibuprofen; therefore, the drug 
should be used with caution in patients with a history of cardiac decompensation or hypertension. 

PediaProten, like other nonsteroidal anti-inflammatory agents, can inhibit platelet aggregation, but 
the effect is quantitatively less and of shorter duration than that seen with aspirin. Ibuprofen has been 
shown to prolong bleeding time (but within the normal range) in normal subjects. Because this 
prolonged bleeding effect may be exaggerated in patients with underlying hemostatic defects, 
PediaProfen should be used with caution in persons with intrinsic coagulation defects and those on 
anticoagulant therapy. 

Patients on PediaProfen should report to their physicians signs or symptoms of gastrointestinal 
ulceration or bleeding, blurred vision or other eye symptoms, skin rash, weight gain, or edema. 

in order to avoid exacerbation of disease of adrenal insufficiency, patients who have been on 
prolonged corticosteroid therapy should have their therapy tapered slowly rather than discontinued 
abruptly when ibuprofen is added to the treatment program. 

The antipyretic and anti-inflammaiory activity of PediaProfen may reduce fever and inflammation, 
thus diminishing their utility as diagnostic signs in detecting complications of presumed noninfec- 
tious, noninflammatory painful conditions. 

Since ibuprofen is eliminated primarily by the kidney, patients with significantly impaired renal 
function should be closely monitored and a reduction in dosage should be anticipated to avoid drug 
accumulation. Prospective studies on the safety of ibuprofen in patients with chronic renal failure have 
not been conducted. 

Safety and efficacy of PediaProfen in children below the age of 6 months has not been established. 

Pregnancy: Reproductive studies conducted in rats and rabbits at doses somewhat less than the 
maximal clinical dose did not demonstrate evidence of developmental abnormalities. However, animal 
reproduction studies are not always predictive of human response. As there are no adequate and well- 
controlled studies in pregnant women, this drug should be used during pregnancy only if clearly 
needed. Because of the known effects of nonsteroidal anti-inflammatory drugs on the fetal cardiovas- 
cular system (closure of ductus arteriosus), use during late pregnancy should be avoided. As with 
other drugs known to inhibit prostaglandin synthesis, an increased incidence of dystocia and delayed 
parturition occurred in rats. Administration of PediaProfen is not recommended during pregnancy. 

ADVERSE REACTIONS: The most frequent type of adverse reaction occurring with ibuprofen is 
gastrointestinal. in controlled clinical trials, the percentage of adult patients reporting one or more 
gastrointestinal complaints ranged from 4% to 16%. 

Adverse reactions occurring in 3% to 9% of patients treated with ibuprofen: nausea, epigastric 
pain, heartburn, dizziness, rash. Adverse reactions occurring in 1% to 3% of patients: diarrhea, 
abdominal distress, nausea and vomiting, indigestion, constipation, abdominal cramps or pain, 
fullness of GI tract, headache, nervousness, pruritus, tinnitus, decreased appetite, edema, fluid 
retention (generally responds promptly to drug discontinuation). Still other reactions (less than 1 in 
100) have been reported, and are detailed in the full summary of prescribing information. 

DOSAGE AND ADMINISTRATION: Shake well prior to administration. 

Fever Reduction in Children 6 months to 12 years of age: Dosage should be adjusted on the basis 
of the initial temperature level (See CLINICAL PHARMACOLOGY for a cescription of the controlled 
clinical trial results). The recommended dose is 5 mg/kg it the baseline temperature is less than 
102.5 °F or 10 mg/kg if the baseline temperature is greater than 102.5°F. The duration of fever reduction 
= pery 6-8 hours and is longer with the higher dose. The recommended maximum daily dose is 

mg/kg. 

Mild to moderate pain: 400 mg every 4 to 6 hours as necessary for the relief of pain in adults. 

in controlled analgesic clinical trials, doses of ibuprofen greater than 400 mg were no more effective 
than 400 mg dose. 

HOW SUPPLIED: PediaProfen Ibuprofen Suspension 100 mg/5 mi (teaspoon) — 
orange, berry-vanilla flavored 

Bottles of 4 oz (120 mi) ........ sbbnbbdbigsdelbonacaendbdodasics AA ii NDC 0045-0469-04 

TAAA POEN E T T TEE A NDC 0045-0469-16 

SHAKE WELL BEFORE USING. Store at room temperature. 

Caution: Federal law prohibits dispensing without prescription. 


McNEIL CONSUMER PRODUCTS CO. 
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FORT WASHINGTON, PA 19034 USA ©McN'90 
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Child Welfare: 
The Phantom of the 
Health Care System 


Sir.—The problem of infants requiring 
prolonged hospitalization for lack of 
appropriate discharge placements has 
resulted in a new population of chil- 
dren receiving medical care. These 
children have been called “boarder ba- 
bies,” and their numbers are steadily 
increasing. Ona given day in Philadel- 
phia, Pa, 70 boarder babies are in hos- 
pitals awaiting discharge. They limit 
access to medical care for other chil- 
dren by occupying beds and increasing 
the hospitals’ operating costs. 

This is one of the most insidious 
side effects of the current crack co- 
caine epidemic, resulting in the aban- 
donment of numerous infants in hos- 
pitals. It has resulted in what one 
author describes as “the youngest of 
the homeless.” 

A June 1989 survey’ by the Child 
Welfare League of America of hospi- 
tals in five American cities identified 
304 boarder babies in the 54 hospitals 
reporting cases. At least 69% of the 
identified babies showed signs of im- 
pairment due to the mother’s drug 
habits. 

The reason for the continuation of 
hospitalization following completion 
of medical goals generally falls into 
two categories. The first is the aban- 
donment by families unwilling to 
provide care. This group contains 
many of the cocaine-addicted moth- 
ers. In Philadelphia alone, it is esti- 
mated that 16.4% of the more than 
28 000 babies born annually will have 
been exposed to cocaine in utero. In 
just 1 year, that city will have another 
4500 potentially drug-damaged chil- 
dren for whom to plan. Approxi- 
mately 10% of these children will re- 
quire some form of substitute care 
after birth. 

The second group includes the 
technology-dependent, medically 
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fragile child whose family is unable to 
provide appropriate care at home. 
This group includes many single- 


parent, low-income families for 
whom medical assistance does notre- 
imburse for sufficient support ser- 
vices in the home. A committed sec- 
ondary care provider is unavailable in 
many cases, and the child welfare 
system is faced with the challenge of 
finding a medically sophisticated fos- 
ter home for these children. 

The number of special-needs chil- 
dren in Philadelphia increased from 
79 in fiscal year 1986 to 467 in fiscal 
year 1990. The cost of providing ser- 
vices to these children grew from $2.9 
million to approximately $16.1 mil- 
lionin that time.* The response by the 
state and federal legislatures for in- 
creased support for these children 
has been sluggish, and consequently 
many of these infants remain in ter- 
tiary care or intermediate care hospi- 
tals due to lack of funds. 

This problem adversely affects 
both the health of individual children 
and the health of medical practice by 
causing inappropriate utilization of 
hospital beds. The pediatric commu- 
nity has an obligation to understand 
the child welfare system and advo- 
cate for its mission. Through pro- 
grams such as the American Acad- 
emy of Pediatrics’ “Healthy 
Partnership for Children,” pediatri- 
cians can participate in innovative 
programs that directly impact com- 
munity issues. Pediatricians can 
become involved with their local 
child welfare system by serving on 
advisory boards and providing med- 
ical input to a system that is strug- 
gling with comprehending medical 
issues. 

For too long, the child welfare sys- 
tem has been regarded as the “phan- 
tom of the health care system,” an un- 
seen and sinister actor in the tragedy 
that affects many of our sickest and 
most vulnerable children. It is time 
for pediatricians, social workers, ed- 
ucators, and bureaucrats to form al- 


liances that will result not only in pre- 
ventive programs to improve health, 
but also in “care providing” pro- 
grams that offer services to children 
and families who desperately require 
aid. 
FRANK S. Pocock, MD 
Department of Pediatrics 
Jefferson Medical College 
Philadelphia, PA 19131 
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Resident and Nurse 
Practitioners: Responding 
to Education and 

Patient Care Needs 


Sir.—In recent issues of AJDC, 
Bedrick '? and Winter’ address the 
issue of residency work demands and 
the overburden in terms of hours and 
responsibility that hinder the effec- 
tiveness and humanity of the physi- 
cian education process. They suggest 
that to hire more house staff to limit 
the number of resident working 
hours is not the answer to the prob- 
lem. Likewise, expanding the num- 
ber of residents in a given program to 
meet the ever-increasing service de- 
mands of the current tertiary and 
quaternary care centers will not meet 
service needs or optimize a resident's 
educational experience. Other prac- 
tical ways are needed to address 
the problems associated with resi- 
dent overwork and hospital care 
needs. 

The use of nonphysician primary 
care providers in the inpatient hos- 
pital setting bears further comment. 
Before a solution is implemented, 
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physicians should analyze the avail- 
able data to ensure that quality of 
patient care is maintained. It is also 
imperative to ensure that the imple- 
mentation of a new care modality 
maintains or increases a resident's 
learning time and educational expe- 
rience. We would like to explore the 
reality of using nurse practitioners 
and physician assistants as primary 
health care providers in the inpatient 
setting. 

A number of published reports 
have discussed the use of nonphysi- 
cians in providing primary care. 
Studies show that skilled primary 
care providers, such as nurse practi- 
tioners, can perform specific patient 
care responsibilities usually assigned 
to house staff. Responsibilities in- 
clude such functions as admitting pa- 
tients, assessing the initial and sub- 
sequent status of patients, obtaining 
histories and performing physical ex- 
aminations, and performing labora- 
tory evaluations and therapeutic pro- 
cedures. As we transfer these duties 
to nonphysicians and then evaluate 
the outcome, it may mean that fewer 
residents are needed to meet the in- 
creasing service demands, and the 
resident educational experience 
might be enhanced. 

A necessary phase in using non- 
physician health care providers is to 
test their effectiveness in the clinical 
area. We need to write job descrip- 
tions for the nurse who functions in 
the role of health associate or asso- 
ciate resident. We must document 
the effectiveness of this new role and 
its effect on patient care and resident 
education. Will resident time, in fact, 
be redirected to educational pursuits? 
Will quality of patient care be main- 
tained? Will the nurse practitioners 
be integrated into the patient care role 
or will they be relegated to work not 
desired by the residents? The bulk of 
the material published to date has 
dealt with the issue of quality of 
care, and very little data exist to pro- 
vide an answer to our other ques- 
tions." This is a concern in view of 
the impact and magnitude of the 
changes proposed. 

The University of Colorado, Den- 
ver has been a leader in the pediatric 
nurse practitioner movement and in 
the integration of nonphysician 
health care providers. Silver and 
McAtee®” have published reports in 
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medical and nursing journals dis- 
cussing the evolving role of the pe- 
diatric nurse practitioner in both the 
inpatient and outpatient environ- 
ment. In addition, Silver et alë cham- 
pioned the development of a spe- 
cially trained physician assistant, the 
child health associate, to provide 
primary care in the ambulatory set- 
ting. The reports by Silver and 
McAtee center on efforts to confirm 
the notion that nonphysicians can 
provide care to pediatric patients 
comparable with that provided by a 
first-year resident. 

Research supports this practice in 
a setting in which a trained profes- 
sional works with an experienced se- 
nior colleague. Nurse practitioners 
are effective, competent, and capable 
of providing high-quality care in the 
hospital setting as well.’ The nurse 
practitioner in the University of Col- 
orado’s program for hospital-based 
pediatric nurse practitioners was ca- 
pable of the following: (1) admitting 
patients; (2) assessing both initial 
clinical states and subsequent 
changes in a patient's condition; (3) 
writing relevant orders; (4) perform- 
ing a variety of complex diagnostic 
and therapeutic procedures, includ- 
ing lumbar punctures and thoracen- 
teses; (5) ordering and integrating 
laboratory studies; (6) counseling pa- 
tients and family members; (7) dis- 
charging patients; and (8) performing 
other traditional nurse practitioner 
duties. 

They were further trained to share 
primary responsibility for inpatient 
care and to make independent value 
judgments regarding the health sta- 
tus of the patient. Silver and 
McAtee®’stated that the expanded 
hospital nurse practitioner’s role can 
be practiced most effectively in urban 
nonteaching hospitals or in rural hos- 
pitals where no direct competition 
would occur with residents, interns, 
or medical students. They suggest 
the use of nurse associate residents. 
These individuals are nurse practitio- 
ners, clinical nurse specialists, or 
other nurse specialists who receive 
several months of formal preparation 
that equips them to substitute for 
house officers in teaching hospitals. 
Nurse associate residents would par- 
ticipate in all house staff activities, in- 
cluding regularly assigned rotations 
and night call. They maintain their 


identity as nurses and function as 
members of the health care team. The 
proposed nurse associate residents 
could substitute for up to 5% to 10% 
of the house staff in the oversupplied 
subspecialties. 

Few data are available to suggest 
that using nonphysicians improves 
the educational experience for the 
resident. Major issues, such as 
daytime and nighttime supervision 
of the nonphysician, remain unan- 
swered. Would the senior resident 
serve as a supervisor for these tradi- 
tionally attending supervised profes- 
sionals? 

Sox,* in his review of 10 years of 
literature on nonphysician primary 
health care providers in outpatient 
care, found 21 articles that offered 
comparisons of care between the 
nonphysician practitioner and 
physicians. His finding was that 
nurse practitioners and physician 
assistants provide care that is indis- 
tinguishable from the care provided 
by physicians in the outpatient 
setting. Because of the variable re- 
search methods, there was no exper- 
imental basis on which this finding 
could be generalized to settings out- 
side the office, to unsupervised care, 
or to care of the seriously ill patient. 
Once again, no data were provided 
to determine the impact of using 
such health care providers on the 
educational experience of the resi- 
dent. 

The problem of resident education 
needs and hospital service demands 
remains. This discussion demon- 
strates that the use of nonphysicians 
has potential, but not all pertinent 
questions have been addressed. 
Staffing needs may be met but resi- 
dent educational needs may or may 
not be served. The easy solution is to 
use the residents for whatever is dic- 
tated by the hospital. The more dif- 
ficult solution will involve a reconfig- 
uration of the health care setting and 
an insistence on excellent patient care 
in the context of rational educational 
planning for residents. Rather than 
embracing more and more in the ser- 
vice area with a consequent increase 
in the number of residents, we need 
to attend to the educational needs of 
the residents. Decisions on hospital 
staffing should be based on patient 
care and resident education needs, 
not merely on economic constraints 
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or the availability of other health care 
professionals. 
ANGELO Giarpino, MD, MSEd 
Robert Wood Johnson Clinical 
Scholars Program 
University of Pennsylvania 
School of Medicine 
3615 Chestnut St 
Philadelphia, PA 19104 


Eeen Giarpino, PhD, RN 
Department of Nursing 
La Salle University 
Philadelphia, PA 19141 
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Priorities in 
Academic Pediatrics 


Sir.—I found it interesting to read 
Goetzman’s comments’ in the De- 
cember 1990 issue of AJDC concern- 
ing the effects of selecting a new de- 
partment head. As a practicing 
physician, I had no insight into some 
of what he mentioned. I was struck, 
however, by the comment that junior 
faculty members are said to “sacri- 
fice” their careers if they are to “keep 
clinical programs afloat.” In other 
words, caring for the sick will inter- 
fere with the need to publish. In the 
editorial by Bier et al? in the same is- 
sue, several editors discuss their 
methods for dealing with “self- 
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plagiarism.” The motivation for this 
activity is to enlarge the physician's 
list of publications. 

In reality, the cause of “self- 
plagiarism” is the mind-set evidenced 
by Goetzman’s comments. I have no 
quarrel with research. All of what I do 
is based on what researchers have 
done before me. However, I have a 
somewhat different perception of the 
reality of health care in the United 
States. We live in a place and time in 
which many children do not have ac- 
cess to basic health care services and 
immunizations. In spite of reports of 
various committees, it is clear that 
there is a profound shortage of prac- 
ticing general pediatricians. The prob- 
lem with pediatric practice is not 
money; the pay is fine and I doubt that 
researchers make any more. The 
problem is the attitude of the med- 
ical center. In my group of 25 residents 
ata major children’s hospital, only one 
wentinto practice. The others followed 
their favored role models and went 
into academic medicine. Thus, AJDC 
can publish articles on liver transplan- 
tation, extracorporeal membrane oxy- 
genation, and prolonged intubation in 
a society that cannot even properly 
control measles. 

I harbor no ill will toward Goetz- 
man, but I do have a suggestion for 
him and other department chairmen 
who read AJDC. They should start 
hiring and promoting physicians 
who want to perform clinical work. 
Every medical center has them, the 
lifelong assistant professors who are 
in the hospital day and night treating 
patients but never seem to get any- 
thing published. The residents 
would then see the value of clinical 
pediatrics and would be more likely 
to enter that arena. In addition, a 
medical center that emphasizes clin- 
ical work over research is going to get 
far more referrals from the “local 
medical doctors.” Research is impor- 
tant, but so is caring for children who 
do not have rare, interesting condi- 
tions. 

STEPHEN E. Jacoss, MD 

Valley Oak Pediatric 
Associates 

1325 Melrose Ave 

Modesto, CA 95350 
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In Reply.—The development of spe- 
cial academic series for faculty mem- 
bers heavily involved in patient care 
is becoming widespread in academic 
medical centers in this country. Fac- 
ulty in such series must make creative 
contributions in the clinical arena, 
but the pressure on them is signifi- 
cantly reduced in recognition of their 
major time commitment to patient 
care. Itis hoped that this will help al- 
leviate the problem that Jacobs ad- 
dresses. In this age of medical spe- 
cialization and subspecialization, it 
has taken quite a while to recognize 
that faculty members also become 
more expert at one of the traditional 
academic modes of university ser- 
vice, ie, teaching, research, and pub- 
lic service, when clinical activities are 
a central part of these duties. Thus, it 
is becoming more and more rare in 
academic medicine for an individual 
to be excellentin all three roles. As the 
pendulum swings, let us hope that it 
swings far enough to put the empha- 
sis on teaching that it deserves. 
Boyp W. Goerzman, MD, PHD 
Department of Pediatrics 
Division of Neonatology 
Research Laboratory TB 193 
University of California, Davis 
Davis, CA 95616 


Thumb-Sucking 


Sir.—Because my oldest son was a 
thumb-sucker who also carried a 
blanket and now needs orthodontic 
correction of malaligned teeth, I was 
particularly interested in the recent 
article by Friman. ' 

Thumb-sucking seems to be fairly 
common, yet Friman studied only 
eight patients. This seems like a very 
small sample size considering the 
prevalence of this problem. The eight 
patients who were followed up seem 
to have been preselected in a sense, 
not only because of the general inclu- 
sion criteria, but also because of the 
apparent motivation to stop thumb- 
sucking exhibited by both the chil- 
dren and their parents. Thumb- 
sucking, with or without other object 
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attachment, is a very common prob- 
lem. Therefore, it seems to me that 
Friman could have studied a much 
larger patient group and reached 
much more valid conclusions. Similar 
problems occur in studies in ortho- 
pedic surgery, especially those in 
which the natural history of a disease 
ora specific treatment modality is fol- 
lowed up. Although a number of 
reports purport to be long-term 
follow-up studies of various condi- 
tions, data from 25% to 50% of the 
initial group of study patients are of- 
ten unavailable at the study’s conclu- 
sion. One always wonders what hap- 
pened to those others who are no 
longer represented and what effect 
their inclusion would have had on the 
final results. The size of astudy group 
should be proportional to the prev- 
alence of the problem and/or the im- 
portance of the problem if the con- 
clusions are to be valid. 

Jonn P. Lusicxy, MD 

Shriners Hospital 

2211 N Oak Park Ave 

Chicago, IL 60635 
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In Reply.—I appreciate Dr Lubicky’s 
interest in my study of concurrent 
habits, but he has misunderstood it in 
two ways. First, it was not a study of 
thumb-sucking per se, but rather of 
covariation between chronic thumb- 
sucking and object attachment (ie, 
the “Linus” syndrome). To study this 
covariation, I treated thumb-sucking 
and measured, but did not treat, 
attachment. I followed guidelines 
derived from a thorough literature 
review for treatment of thumb- 
sucking.” These guidelines recom- 
mend that only children aged 5 years 
or older be treated to reduce thumb- 
sucking, and then only if the habit is 
chronic (ie, occurs in more than one 
environment, such as at home and at 
school). Thumb-sucking is common 
in young children, but chronic 
thumb-sucking in children aged 5 
years and older is not. No incidence 
figures are available, but my esti- 
mate, based on 9 years of research on 
thumb-sucking, is that about 5% to 
10% of thumb-sucking children older 
than age 5 years have a chronic habit. 
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I also estimate that only about one 
third of these children are strongly at- 
tached to an object. Thus, as a rep- 
resentative sample of simple thumb- 
sucking, eight children is quite small, 
as Dr Lubicky points out. But as a rep- 
resentative sample of children with 
the true “Linus” syndrome, eight is 
substantial. Still, additional study 
with larger samples is desirable. 
Second, my study focused on a be- 

havioral process, not on an actuarial 
outcome.” If I had wanted an actu- 
arial outcome (eg, the number of chil- 
dren in a given population who 
would respond to treatment), | 
would have recruited a much larger 
sample and used a group design. In- 
stead, I recruited a smaller sample for 
intensive study of the behavioral pro- 
cess resulting from treating thumb- 
sucking and ignoring concurrent 
object attachment. Research on cova- 
riation between childhood habits is 
new, and, at this stage, process ques- 
tions are much more informative and 
important than actuarial questions. 
Single subject (N=1) research de- 
signs such as the multiple baseline 
used in my article are ideally suited to 
such study because they reveal the re- 
lationship between dependent and 
independent variables over time. 
These designs also have a very high 
degree of internal validity, the rea- 
sons for which include multiple di- 
rect observations and multiple direct 
replications in the study. Further- 
more, in the domain of N=1 re- 
search, eight baselines (eight direct 
replications) is quite high.* Thus, 
contrary to Dr Lubicky’s suggestion 
about small sample size, my sample 
of eight is large given the research 
question and design of my study. I do 
share Dr Lubicky’s belief in the value 
of an actuarial outcome from 
treatment-based research on concur- 
rent habits, but pursuing such an out- 
come without first more fully under- 
standing the relationship between 
the habits would be premature. I re- 
quest that he have what I must have 
in pursuit of my research on concur- 
rent habits: patience. 

Patrick C. Friman, PHD 

Children’s Hospital 

of Philadelphia 
Children’s Seashore House 
34th Street and 
Civic Center Boulevard 
Philadelphia, PA 19104 


1. Friman PC, Schmitt BD. Thumb 
sucking in childhood: pediatrician’s 
guidelines. Clin Pediatr. 1989;28:438- 
440. 
2. Friman PC, Leibowitz JM. An ac- 
ceptable and effective treatment alterna- 
tive for chronic thumb and finger 
sucking. J Pediatr Psychol. 1990; 15:57-65. 

3. Johnston JM, Pennypacker HS. 
Strategies and Tactics of Human Behav- 
ioral Research. Hillsdale, NJ: Lawrence 
Erlbaum; 1980. 

4. Kratochwill TR. Single Subject 
Research: Strategies for Evaluating 
Change. Orlando, Fla: Academic Press 
Inc; 1978. 


The 80-Hour Workweek 
and Residency Programs: 
Closing Arguments 


Sir.—AJDC recently published two 
commentaries by me concerning the 
educational goals (vs service needs) 
of resident rotations in the neonatal 
intensive care unit’ and the implica- 
tions of an 80-hour workweek for 
pediatric residents.” In these pieces, 
I reflected on the potential impact of 
these issues on the educational 
curricula of pediatric postgraduate 
programs. Now, after several months 
of “lively discussion,” not only in 
AJDC, but with residents and faculty 
at my own institution, it is appropri- 
ate now for me to present some ad- 
ditional thoughts and “closing argu- 
ments.” 

Concerns that excess workloads re- 
sult in overstressed physicians and 
ensuring that residents go home to 
sleep after a rigorous night on call are 
important as we design optimal res- 
idency educational curricula. How- 
ever, dwelling on these topics at the 
expense of the learning process may 
sidestep some of the more pressing 
issues about postgraduate residency 
training. 

The long working hours of practic- 
ing pediatricians (and residents) are 
legion. Why do these clinicians per- 
sist in their daily duties and respon- 
sibilities despite working long hours 
with sick patients? It is certainly not 
the lure of vast wealth and bankers’ 
hours! Few of us went into pediatrics 
expecting to work a 40-hour week. 
We did so because of the profound 
satisfaction in and enjoyment of our 
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chosen specialty and that special feel- 
ing that occurs when a critically ill pa- 
tient or family takes that extra mo- 
ment to express their gratitude. 

Residency training and its inherent 
educational goals should not be an 
endurance test. Even though house 
officers may work long hours and 
stay up all night, they experience and 
savor the same nonremunerative re- 
wards as do attending physicians. 
Residents should enjoy their work 
(and I believe that most do!). I believe 
that many residents experience some 
of their most valued educational mo- 
ments while on call. Conversely, 
some house officers recall that the 
worst moments of their residencies 
occurred while on call. The reality of 
the situation is that being on callis not 
always a great experience, but we 
need to make the best of it. It is im- 
portant to temper idealism with re- 
ality. 
Residents in postgraduate educa- 
tion must have an appreciation and 
understanding of the natural history 
of pediatric medical disorders. A 
“postcall” (the period or state of mind 
immediately following an overnight 
shift of inhospital call, usually com- 
mencing at 8 am)resident will not do 
himself or herself any favors by ad- 
mitting a patient in diabetic ketoaci- 
dosis at 7 am, writing admitting or- 
ders for a continuous insulin 
infusion, and signing out the patient 
at 8 am without participating in that 
patient’s ongoing care, let alone 
learning about the pathophysiology 
and treatment of diabetes mellitus. 
The timing of educational opportuni- 
ties cannot be managed by punching 
a time clock; neither can resident 
work hours. 

Wecanall recall numerous instances 
when residents were up all night with 
sick patients, but insisted on being in- 
volved in their patients’ care most of 
the following day because of a genuine 
concern for their patients and an inter- 
est in their own education. These res- 
idents were indeed tired the next day, 
but they felt that a more significant pro- 
cess was occurring and that an impor- 
tant goal was being met. They were ex- 
cited about what they were doing and 
learned despite a nagging fatigue. 
These individuals were now one rung 
higher on their educational ladder. 
Yes, they went home tired, but they 
had the personal satisfaction of know- 
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ing that they had done a good job. I 
know that not all (perhaps few) resi- 
dents have felt this way; some nights 
on call (or postcall days) may not per- 
mit ideal educational experiences. 
Residents need time to attend to 

personal and family needs; their call 
schedules need to accommodate 
these priorities. The “good old days” 
were far from perfect. Our present 
system is considerably better. How- 
ever, we should continue making im- 
provements in the residency educa- 
tional process to prepare house 
officers not only for satisfying careers 
in pediatrics, but for a fulfilling life 
outside the office. The era of 36-hour 
shifts must end. Weary residents can 
make mistakes, but as educational 
programs improve, we can minimize 
such mistakes. Above all, we must 
not teach our residents that pediatrics 
can be learned and eventually prac- 
ticed while punching a time clock. As 
educators, we will do our students 
and patients an injustice by convey- 
ing this type of mind-set. 

Aran D. Beprick, MD 

Section of Neonatology 

and Nutritional Sciences 
Department of Pediatrics 
University of Arizona 
College of Medicine 
1501 N Campbell Ave 
Tucson, AZ 85724 
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Child Sexual Abuse 
and Human Immuno- 
deficiency Virus 
Transmission 


Sir.—The article by Gutman et al’ on 
human immunodeficiency virus 
(HIV) transmission by child sexual 
abuse in the February 1991 issue of 
AJDC can be misleading. The authors 
found that the incidence of sexual 
abuse among the 96 children who 
tested positive for HIV was 14.6%. 
The accepted incidence of sexual 
abuse in the general population is one 
in six, or 17%.” If one were to examine 
any group of children for signs of sex- 


ual abuse, leukemia, or the common 
cold, one would expect to come up 
with a similar figure. It appears that 
HIV-positive children are at no in- 
creased risk of abuse. 

I agree with the authors that it is im- 
portant to identify those children who 
are HIV positive and have been sexu- 
ally abused, because some immediate 
and delayed behavioral sequelae of 
child sexual abuse may put the child 
and adult survivor at increased risk of 
exposure to HIV infection or transmis- 
sion of HIV to others. 

I have found that positive HIV test 
results in children abused by perpe- 
trators at high risk for acquired im- 
munodeficiency syndrome has been 
low. To date, I have found none. I 
have followed up four children who 
were abused by HIV-positive perpe- 
trators and they have proven to be 
negative for HIV 2 years after the 
abuse. Other centers have had sim- 
ilar experience. 

The estimated incidence of HIV 
positivity in the general population is 
about 1 in 250.” We have seen over 
6000 sexually abused children. To 
date, I have not found one with ev- 
idence of HIV infection, which sug- 
gests that these children are not at in- 
creased risk of HIV infection. 

James A. MonrtELEONE, MD 

St. Louis University 
School of Medicine 

1465 S Grand Blvd 

St Louis, MO 63104-1095 
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In Reply.—Dr Monteleone has made 
several points worthy of reply. First, 
he notes thatthe incidence rate of sex- 
ual abuse in the general population is 
17%. Studies that lead to prevalence 
rates of that level define sexual abuse 
broadly (a definition we endorse). 
However, many of the abusive activ- 
ities are only minimally physically in- 
vasive, such as viewing, fondling, 
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kissing, rubbing, photographing, 
and so forth. These activities would 
not cause the traumatic injuries that 
resulted in the genital physical find- 
ings that were described in 13 of the 
14 children in the present study. This 
is in contrast to the situation for the 
majority of sexually abused children 
inwhom significant physical findings 
resulting from the abuse are not 
found. Therefore, compared with 
other groups of abused children, and 
as was noted in the original article, 
the abuse of the children in our study 
_ was unusually severe. We were not 
prospectively evaluating every child 
for all forms of sexual abuse; were we 
to have done so, our percentage 
would undoubtedly have risen to 
well above 14.6%. 

The fact that Dr Monteleone has not 
yet identified an infected child in his 
clinic may reflect several factors. First 
is the maturity of the HIV epidemic in 
the communities from which his pa- 
tients come. The median HIV sero- 
prevalence in four St Louis women’s 
clinics was 0.2% through 1989." In a 
conversation with Rebecca Meri- 
wether, MD, (winter 1990), the sero- 
prevalence in women delivering in 
Durham County (North Carolina) in 
1989 was higher. The increase in HIV 
seroprevalence in the midwest is a re- 
cent phenomenon, and the total num- 
ber of infected children may conse- 
quently still be low. Furthermore, they 
would be less likely to have progressed 
to clinically apparent disease. 

Another reason Dr Monteleone 
may have different results than ours 
is that patients were referred to Duke 
University Medical Center (Durham, 
NC) because they were HIV seropos- 
itive, not because they had been 
abused. The HIV-infected children in 
St Louis may be referred to a clinic 
other than his. Dr Monteleone does 
not say what proportion of his pa- 
tients were tested initially for HIV or 
retested at the recommended inter- 
val. If he is relying on a history of an 
HIV-infected perpetrator or on symp- 
toms of HIV infection to appear, he is 
not going to identify many of his pa- 
tients who are HIV infected, since 
many HIV-infected patients may be 
asymptomatic for years. 

Dr Monteleone commented that he 
has followed up four HIV-negative 
children who were abused by HIV- 
positive perpetrators. The type of 
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abuse (for example, penile-anal, fon- 
dling, etc) should certainly be spec- 
ified. In addition, one of the many 
unresolved problems regarding sex- 
ual abuse of children is that the 
child’s right to safety may conflict 
with perceived rights of the sus- 
pected perpetrator. In that regard, 
we also wonder whether Dr Montele- 
one has found a means of protecting 
other vulnerable children from abuse 
by the same perpetrators, and if so, 
how this was accomplished. A de- 
scription of the experiences would be 
valuable. 

Our data unequivocally demon- 
strate that there are children who are 
infected with HIV by sexual abuse, 
and that the number is substantial. 
There are significant limitations in 
the application of our data to a gen- 
eral population of abused children 
since the denominator in our study is 
children who are referred because 
they are HIV seropositive. To clarify 
thisissue, Dr Gellert et al* have begun 
to gather badly needed data regard- 
ing acquisition of HIV through sexual 
abuse from child protection teams 
throughout the United States. At 
least 26 cases have been identified, in- 
cluding the four we reported. Any cli- 
nician who is evaluating children for 
sexual abuse should evaluate the 
child for HIV and other sexually 
transmitted diseases. Transmission 
does occur, so the problem is only go- 
ing to get worse, and to deny that HIV 
transmission to children is a problem 
doesa terrible disservice to those chil- 
dren who are HIV infected and in 
need of treatment for the infection 
and protection from further abuse. 

Laura T. Gutman, MD 
Karen St Clare, MD 
Marcia HerMan-Gippens, MPH 
Ross E. McKinney, Jr, MD 
Duke University 

Medical Center 
Department of Pediatrics 
Box 3971 
Durham, NC 27710 
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Anal Fissure Produced 
by Examination for 
Sexual Abuse 


Sir.—The article by Bays and Jenny’ 
in the December 1990 issue of AJDC 
is a valuable review of the many 
physical findings that can be con- 
fused with sexual abuse. The authors 
stated that forceful abduction of 
the legs may cause splitting injuries 
of midline structures. I would like to 
report a case in which forceful abduc- 
tion of the buttocks coupled with 
misrecognition of a normal structure 
led to a false assumption of sexual 
abuse. 


Report of a Case. — A 12-month-old white 
girl was brought to the office by her 
mother. The mother gave a specific his- 
tory that the father, who had only week- 
end custody, had had rectal intercourse 
with her daughter. The mother stated that 
the child had difficulty with bowel move- 
ments after a weekend visitation. The 
child had already been examined by an 
emergency department physician and an- 
other local pediatrician. Without prompt- 
ing, the mother then suddenly demon- 
strated how the physicians examined her 
daughter by violently opposing the 
child’s buttocks, thereby opening a large 
anal fissure. She also pointed out a bluish 
circumanal discoloration that she was told 
was a bruise. It was a venous plexus. Re- 
examination 5 days later showed healing 
of the anal fissure. The venous plexus was 
unchanged. Unfortunately, the mother 
remained convinced that abuse had oc- 
curred and the case remained open for 
several years. 


Comment.—This case further illus- 
trates that examinations performed 
by inadequately trained personnel 
may be more harmful than helpful. 
Current controversies over the effect 
of false allegations*”* behoove usall to 
exercise great care and good judg- 
ment. 

Rosert B. Baker, MD 

Kaiser Permanente 

Medical Group 
3955 Bonita Rd 
Bonita, CA 92002 
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In Reply.—The case described by 
Baker is unfortunate. It is intrusive 
and even abusive for a child to be 
taken to multiple examiners for repet- 
itive genital examinations. Herman- 
Giddens and Berson’ have described 
parents who focus excessively on 
their child’s genitalia, including 
parents who performed genital in- 
spections or took the child for mul- 
tiple examinations or procedures by 
professionals. Many physicians have 
not been trained to perform detailed 
genital examinations,” and further 
confusion arises if the examiner is 
unsure or mistaken in interpreting 
physical findings. It is unfortunate 
that the mother in the case described 
by Baker, and apparently the child 
protective authorities, “remained 
convinced that abuse had occurred” 
even after being informed that the 
“bruise” was a venous plexus. 
Regardless of whether a child is 

being molested, unresolved allega- 
tions of sexual abuse in the context 
of a divorce or custody dispute create 
additional stress for the child. These 
disputes can create an emotionally 
abusive atmosphere for the child. 
Ideally, the parents in such cases 
will agree to be counseled and focus 
on the welfare of their child. 

JAN Bays, MD 

Emanuel Hospital 

& Health Center 

2801 N Gantenbein Ave 

Portland, OR 97227 

Carole JENNY, MD 

Kempe National Center 

1205 Oneida St 

Denver, CO 80220 
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Gilding the Lily 


Sir.—lam writing in regard to the Ra- 
diological Case of the Month on ret- 
ropharyngeal abscess published in 
the December 1990 issue of AJDC. 
Although Fig 2 of this article is a 
very nice exhibit of an abscess, I fail 
to see the necessity of computed to- 
mography as part of the evaluation 
and treatment of a peritonsillar or ret- 
ropharyngeal abscess. In the discus- 
sion, the computed tomographic 
scan adds little to the diagnosis or 
treatment. I can assure you, it adds 
much to the high cost of medical care. 
The publication of such photos can 

be easily misinterpreted as a demon- 
stration of the proper procedure in 
handling such cases. It is not. It is, in 
fact, an abuse of the available tech- 
nology. It is abuses such as this that 
bring such strong reactions to control 
medical practice as a means of con- 
trolling medical costs. 

Harris C. Facet, MD 

Director of University Health 

Services 

Brandeis University 

PO Box 9110 

Waltham, MA 02254-9110 
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In Reply.—We certainly agree with Dr 
Faigel that in many situations there is 


abuse of advanced technology in the 
form of “overtesting.” 

This particular infant, however, was 
suspected of having retropharyngeal 
abscess (RPA) several days before oto- 
laryngologic consultation was ob- 
tained. A delay in treatment of an RPA 
leads to an increased risk that the in- 
fectious process may spread not only 
within the retropharyngeal space, but 
also to the parapharyngeal space, ca- 
rotid sheath, and mediastinum. The 
surgical procedure for a complicated 
RPA is much different from that for an 
uncomplicated one. Most RPAs are in- 
cised and drained with a transoral ap- 
proach. If there is spread of the abscess 
to the parapharyngeal space or within 
the retropharyngeal space below the 
hyoid bone, for example, an external 
neck approach is best. 

As discussed in our article, a com- 
plete medical history, physical exam- 
ination, and lateral neck roentgenog- 
raphy are the best tools for diag-nosing 
an RPA. The computed tomographic 
scan, however, can delineate the ex- 
tent of suspected spread of RPA, al- 
lowing the surgeon to plan the most 
appropriate surgical approach. In- 
deed, “overtesting” is not justified, but 
to reduce the morbidity and mortality 
associated witha disease process, such 
advanced technology should be used 
without hesitation. 

Cuarces M. Myer III, MD 
Children’s Hospital 
Medical Center 
Pediatric Otolaryngology 
Elland and Bethesda Avenues 
Cincinnati, OH 45229-2899 
Jonn Grosso, MD 
University of Cincinnati 
College of Medicine 
231 Bethesda Ave 
Cincinnati, OH 45267-0528 
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Jack Metcoff Festschrift 


I" every field of endeavor, only a 

limited number of people make a 
major impact. Jack Metcoff has had 
such an influence in the fields of pe- 
diatric nephrology and body fluid 
physiology. 

On June 11, 1990, a symposium 
and dinner was held in his honor. 
Several of the articles in this issue of 
the Journal were presented at the 
symposium. Approximately 100 of 
his colleagues and students attended 
the event. Seventeen presented syn- 
opses of their experiences working 
with Dr Metcoff or their current re- 
search in pediatrics. Some of the pre- 
sentations were submitted to and re- 
viewed by AJDC, and those that were 
accepted appear in this issue. 

Jack Metcoff was honored as an out- 
standing and visionary scientist, 
teacher, and leader. His scientific con- 
tributions include an early description 
of an experimental model of the neph- 
rotic syndrome produced in the rat by 
injection of an aminonucleoside of 
puromycin and an elegant exposition 
of the mechanisms leading to develop- 
ment of the nephrotic syndrome and 
its renal dysfunction in that model. He 
also reported the early use of pred- 
nisone and diuretics for the treatment 
of the nephrotic syndrome in child- 
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hood. He was one of the first to use 
hemodialysis to treat renal failure in 
children, and his studies altered our 
understanding of renal function and 
fluid therapy after thermal injury. He 
was one of the first to integrate renal 
physiology and biochemistry and con- 
ducted multiple studies of renal metab- 
olism. His international studies of 
protein-calorie malnutrition in preg- 
nancy and renal failure have led to an 
improved understanding of the mech- 
anisms that result in fetal malnutrition 
and to new approaches to therapy. In 
addition to his personal contributions 
to the scientific literature, he facilitated 
the growth of knowledge in pediatric 
nephrology by editing The Annual Con- 
ference on the Kidney. He was a catalyst 
and leader in the development and 
sustenance of the Nephrosis Founda- 
tion, which evolved into the National 
Kidney Foundation. The annual con- 
ferences on the kidney began in 1948 
and concluded with a conference ad- 
dressing acute glomerulonephritis in 
1965. The proceedings of these confer- 
ences brought the cutting edge of the 
developing field of nephrology to the 
scientific and clinical community. 
Many practicing pediatricians and 
pediatric academicians owe their ini- 
tial stimulus and training to Jack Met- 


coff. The most important quality, and 
the one for which I believe he would 
most want to be remembered, is his 
ability and ever-present desire to be 
a catalyst and supporter of young ac- 
ademicians. He has always regarded 
his most important role to be that of 
a facilitator and stimulator of ideas 
and people, and he gained great sat- 
isfaction from his students’ suc- 
cesses. The articles in this issue reflect 
his influence on the fields of nutri- 
tion, metabolism, and nephrology. 
The fields of pediatric nephrology, 
fluid and electrolyte physiology, and 
clinical nutrition owe him great grat- 
itude. He was usually ahead of his 
time, elevated socratic dialogue to a 
new level of excellence, and stimu- 
lated many students to enter a variety 
of disciplines in academic pediatrics 
or to practice primary pediatrics in 
the community with an ever-present 
quest for knowledge and the appli- 
cation of scientific principles to clin- 
ical problem solving. 

Jonn E. Lewy, MD 

Department of Pediatrics 

Tulane University 

School of Medicine 
1430 Tulane Ave 
New Orleans, LA 70112 
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Part-time Peg: Who, Me? 





a d 





Peggy C. Ferry, MD 


Peggy has been a workhorse for 
AJDC. She has reviewed hundreds of 
manuscripts for us, suggested new 
features and procedures for AJDC, 
and recently implemented one of 
these, “Pediatric Legal Medicine.” In 
addition, she has faithfully handled 
our “Book Review” section for the 
past 8 years. In her contribution this 
month, she details a change in pro- 
fessional life-style she has recently 
undergone. Having worked with 
Peggy during her full-time activities, 
I can attest to her dedication to hard 
work, to completion of all of her du- 
ties, no matter what she was asked to 
do, and to her professionally compe- 
tent performance. I have no doubt 
that her “reduced” activity will not 
alter the way in which she performs, 
for academe and for AJDC. Even a 
brief glance at her curriculum vitae re- 
veals continued high-level activity 
locally, regionally, and nationally. 
AJDC, pediatrics, and pediatric neu- 
rology have benefited from her energy, 
intelligence, and dedicated perfor- 
mance and will continue to do so, 
even if she is so-called part-time. 


O" a recent delightful sunny Ar- 
izona Saturday afternoon, | 
found myself seated next to a young 
visiting academic pediatrician who 
was being actively recruited to join 
our department. Sitting outside 
amidst the splendor of blue skies and 
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a Tucson mountain view, we dis- 
cussed the rigors of academic pedi- 
atrics and the limited free time to 
spend with one’s family. When I 
mentioned to the young man that I 
was thinking about writing an edito- 
rial on part-time work, he said, “Boy, 
I'd love to work part-time, but there’s 
no way I could.” 

He is right. The vast majority of ac- 
ademic pediatric departments, as well 
as private practice groups, frown on 
hiring part-time physicians. Itis almost 
as if they have a sign in the window: 
Now Hiring—Full-Time Employees Only. 

In July 1989, after 30 years of virtu- 
ally full-time practice (most of it in ac- 
ademic pediatric neurology), I stepped 
down from a full-time academic post 
(including associate headship of our 
department) and, for health reasons, 
began working part-time. I wrestled 
for a long time with the decision to 
make this change because I had always 
planned to work full-time until at least 
age 90 years or so. I had worked hard 
to achieve the professional successes 
for which I felt a reasonable degree of 
pride. Reducing my work schedule 
was not part of the vocabulary in my 
career trajectory. 

I was unprepared for the reactions of 
my colleagues, most of whom devel- 
oped a somewhat glazed look in their 
eyes when I told them I was going to 
work the “P” word (part-time). With 
one or two valued exceptions, they 
conveyed the opinion that I had 
dropped out of the mainstream of ac- 
ademic life and that my contributions 
were no longer valued. In retrospect, 
I think they were a bit jealous. 

Their reactions stimulated me to 
think, however, about the role of 
part-time work in the future of pedi- 
atrics. Recently, a lot of publicity has 
been generated about “mommy- 
track” decisions that has brought 
needed public attention to different 
career tracks that competent women 
(and a few good men) will pursue in 
the years ahead. Prominent women 
in the public eye have spoken out 
forcefully on the issue, at the price of 
losing their jobs in some instances. 


Barbara Bush also put it well in her 
address to the 1990 Wellesley grad- 
uating class: “At the end of your life, 
you will never regret not having 
passed one more test, winning one 
more verdict, or not closing one more 
deal. You will regret time not spent 
with a husband, a child, a friend, or 
a parent” (Washington Post. June 2, 
1990:C4). In my own situation, my 
former husband is happily remarried 
to a tall, thin (sic!), younger woman; 
we decided years ago not to have chil- 
dren because it would interfere with 
our professional careers. 

An astounding 62% of last year’s 
PL-1s were women.’ As noted in the 
title of a recent pithy New England 
Journal of Medicine editorial, “Medi- 
cine is no longer a man’s profession: 
or, when the men’s club goes coed, 
it’s time to change the regs.”* Change 
in the pediatric club is long overdue. 
The challenge to pediatric depart- 
ment chairpeople is clear: to attract 
and keep bright, competent women, 
academic units will need to modify 
their personnel policies accordingly. 
Otherwise, increasing numbers of 
these capable and caring individuals 
who wish to experience the joys of a 
good marriage, family life, and suc- 
cessful pediatric career will no longer 
enter the fast track because the price 
they would have to pay is too high. 
Successful major corporations, way 
ahead of the medical profession, 
have already learned this lesson by 
introducing flexible hours, extended 
leaves of absences, job sharing, and 
on-site child care. Pediatrics, of all 
fields, should exert leadership in ac- 
ademe to support issues regarding 
children and families, whether these 
children be ours, those we serve, or 
our colleagues’. 


References 

1. AAMC Data Book. Washington, 
DC: Association of American Medical 
Colleges; 1991. Table F1. 

2. Eisenberg C. Medicine is no longer 
a man’s profession: or, when the men’s 
club goes coed, it’s time to change the 
regs. N Engl J Med. 1989;321:1542-1544. 


The Editorial Board Speaks—Ferry 


_ If Septra® Suspension 
(trimethoprim and sulfamethoxazole) 
does not provide 
the results you expect, 
Burroughs Wellcome Co. 
will refund the cost 


of the last prescription 
directly to your patient. 


For more information, call 1-800-937-4024. 


ee brief su y of full prescribing informatio ext page. 


Wellcome Assurance™ 
It’s as simple as that. 


Wellcome Burroughs Wellcome Co., Research Triangle Park, NC 27709 Copr. © 1990 B.W. Co.” All rights reserved, MS025 





SEPTRA® TABLETS 
SEPTRA” DS (Double Strength) TABLETS 
SEPTRA” SUSPENSION 


SEPTRA” GRAPE SUSPENSION 
(TRIMETHOPRIM AND SULFAMETHOXAZOLE) 


BRIEF SUMMARY: 


DESCRIPTION: Septra ( Trimethoprim and Sulfamethoxazole) is a synthetic 
antibacterial combination product. 


CONTRAINDICATIONS: Hypersensitivity to trimethoprim or sulfonamides. 
Patients with documented megaloblastic anemia due to folate deficiency. 
Pregnancy at term and during the nursing period, because sulfonamides 
pass the placenta and are excreted in the milk and may cause kernicterus. 
Infants less than two months of age. 


WARNINGS: FATALITIES ASSOCIATED WITH THE ADMINISTRATION OF 
SULFONAMIDES, ALTHOUGH RARE, HAVE OCCURRED DUE TO SEVERE 
REACTIONS, INCLUDING STEVENS-JOHNSON SYNDROME, TOXIC EPIDER- 
MALNECROLYSIS, FULMINANT HEPATIC NECROSIS, AGRANULOCYTOSIS, 
APLASTIC ANEMIA, OTHER BLOOD DYSCRASIAS AND HYPERSENSITIVI- 
TY OF THE RESPIRATORY TRACT. 


SEPTRA SHOULD BE DISCONTINUED AT THE FIRST APPEARANCE OF SKIN 
RASH OR ANY SIGN OF ADVERSE REACTION. Clinical signs, such as rash, 
sore throat, fever, arthralgia, cough, shortness of breath, pallor, purpura 
or jaundice may be early indications of serious reactions. Cough, shortness 
of breath, and/or pulmonary infiltrates may be indicators of pulmonary 
hypersensitivity to sulfonamides. In rare instances a skin rash may be followed 
by more severe reactions, such as Stevens-Johnson syndrome, toxic epider- 
mal necrolysis, hepatic necrosis or serious blood disorder. Complete blood 
counts should be done frequently in patients receiving sulfonamides. 
SEPTRA SHOULD NOT BE USED IN THE TREATMENT OF STREPTOCOCCAL 
PHARYNGITIS. Clinical studies have documented that patients with group 
AB-hemolytic streptococcal tonsillopharyngitis have a greater incidence of 
bacteriologic failure when treated with Septra than do those patients treated 
with penicillin, as evidenced by failure to eradicate this organism from the 
tonsillopharyngeal area. 


PRECAUTIONS: 

General: Septra should be given with caution to patients with impaired renal 
or hepatic function, to those with possible folate deficiency (e.g. , the elder- 
ly, chronic alcoholics, patients receiving anticonvulsant therapy, patients 
with malabsorption syndrome, and patients in malnutrition states) and to 
those with severe allergy or bronchial asthma. In glucose-6-phosphate 
dehydrogenase-deficient individuals, hemolysis may occur. This reaction 
is frequently dose-related. 

Use in the Elderly: There may be an increased risk of severe adverse reac- 
tions in elderly patients, particularly when complicating conditions exist, 
e.g., impaired kidney and/or liver function, or concomitant use of other drugs. 
Severe skin reactions, or generalized bone marrow suppression or a specific 
decrease in platelets (with or without purpura) are the most frequently 
reported severe adverse reactions in elderly patients. In those concurrent- 
ly receiving certain diuretics, primarily thiazides, an increased incidence 
of thrombocytopenia with purpura has been reported. Appropriate dosage 
adjustments should be made for patients with impaired kidney function. 
Use inthe Treatment of Pneumocystis carinii Pneumonia in Patients with Ac- 
quired Immunodeficiency Syndrome (AIDS): The incidence of side effects, 
particularly rash, fever, leukopenia, and elevated aminotransferase (trans- 
aminase) values with Septra therapy in AIDS patients whoare being treated 
for Pneumocystis carinii pneumonia has been reported to be greatly increased 
compared with the incidence normally associated with the use of Septra in 
non-AIDS patients. 

information for Patients: See full product information. 

Laboratory Tests: Complete blood counts should be done frequently in pa- 
tients receiving Septra:; if a significant reduction in the count of any formed 
blood element is noted, Septra should be discontinued. Urinalysis with careful 


microscopic examination and renal function tests should be performed during 
therapy, particularly for those patients with impaired renal function. 
Drug Interactions: In elderly patients concurrently receiving certain diuretics, 
primarily thiazides, an increased incidence of thrombocytopenia with pur- 
pura has been reported. 

It has been reported that Septra may prolong the prothrombin time in pa- 
tients who are receiving the anticoagulant warfarin. This interaction should 
be kept in mind when Septra is given to patients already on anticoagulant 
therapy, and the coagulation time should be reassessed. 

Septra may inhibit the hepatic metabolism of phenytoin. Septra, given at 
a common clinical dosage, increased the phenytoin half-life by 39% and 
decreased the phenytoin metabolic clearance rate by 27%. When administer- 
ing these drugs concurrently, one should be alert for possible excessive 
phenytoin effect. 

Sulfonamides can also displace methotrexate from plasma protein binding 
sites, thus increasing free methotrexate concentrations. 


Drug/ Laboratory Test Interactions: Septra, specifically the trimethoprim com- 
ponent, can interfere with a serum methotrexate assay as determined by the 
competitive binding protein technique (CBPA) when a bacterial dihydrofolate 
reductase is used as the binding protein. No interference occurs, however, 
if methotrexate is measured by a radioimmunoassay (RIA). 
Carcinogenesis, Mutagenesis, Impairment of Fertility: 

Carcinogenesis: Long-term studies in animals to evaluate carcinogenic poten- 
tial have not been conducted with Septra. 

Mutagenesis: Bacterial mutagenic studies have not been performed with 
sulfamethoxazole and trimethoprim in combination. Trimethoprim was 
demonstrated to be non-mutagenic in the Ames assay. In studies at two - 
laboratories no chromosomal damage was detected in cultured Chinese 
hamster ovary cells at concentrations approximately 500 times human plasma 
levels; at concentrations approximately 1000 times human plasma levels in 
these same cells a low level of chromosomal damage was induced at one of 
the laboratories. 

Impairment of Fertility: No adverse effects on fertility or general reproduc- 
tive performance were observed in rats given oral dosages as high as 70 
mg/kg/day trimethoprim plus 350 mg/kg/day sulfamethoxazole. 
Pregnancy: (See CONTRAINDICATIONS) Pregnancy Category C. In rats, oral 
doses of 533 mg/kg sulfamethoxazole or 200 mg/kg trimethoprim produced 
teratological effects manifested mainly as cleft palates. The highest dose 
which did not cause cleft palates in rats was 512 mg/kg sulfamethoxazole 
or 192 mg/kg trimethoprim when administered separately. In two studies 
in rats, no teratology was observed when 512 mg/kg of sulfamethoxazole 
was used in combination with 128 mg/kg of trimethoprim. In one study, 
however, cleft palates were observed in one litter out of 9 when 355 mg/kg 
of sulfamethoxazole was used in combination with 88 mg/kg of trimethoprim. 
in some rabbit studies, an overall increase in fetal loss (dead and resorbed 
and malformed conceptuses) was associated with doses of trimethoprim 
6 times the human therapeutic dose. 

Nursing Mothers: See CONTRAINDICATIONS. 

Pediatric Use: See CONTRAINDICATIONS. 


ADVERSE REACTIONS: The most common adverse effects are gastrointestinal 
disturbances (nausea, vomiting, anorexia) and allergic skin reactions (such 
as rash and urticaria). (See WARNINGS section. ) For more information on 
adverse reactions, see full product information. 


OVERDOSAGE: See full product information. 
PLEASE CONSULT FULL PRODUCT INFORMATION BEFORE PRESCRIBING. 
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Zinc Deficiency 
A Public Health Problem? 


Harold H. Sandstead, MD 


è Zinc deficiency occurs in individuals and populations 
whose diets are low in sources of readily bioavailable zinc 
such as red meat, and high in unrefined cereals that are rich 
in phytate and dietary fibers. Dietary zinc deficiency was 
described nearly three decades ago among the poor of the 
Middle East. It is now known to occur in children and ad- 
olescents from widely diverse areas including Egypt, Iran, 
Turkey, China, Yugoslavia, Canada, and the United States; 
and among pregnant women from Iran, Turkey, the United 
Kingdom, Australia, and the United States. Major manifes- 
tations include retarded growth and development and an 
increased incidence of pregnancy complications. Other 
manifestations may include suppressed immunity, poor 
healing, dermatitis, and impairments in neuropsychological 
functions. Precise information as to the numbers of people 
affected by dietary zinc deficiency is not available. Even so 
the nature of diets associated with zinc deficiency suggests 
that mild deficiency is common in some populations. 
(AJDC. 1991;145:853-859) 


T he first unequivocal evidence of primary human zinc 

deficiency was reported by Prasad et al,™? who stud- 
ied adolescent Egyptian village boys. Subsequently, in 
1967, the improved growth and sexual maturation of the 
boys following zinc treatment were described.* Coinci- 
dent with the studies in Egypt, Halsted et al* investigated 
the syndrome in growth-stunted adolescents from Iranian 
farm villages. They found that both boys and girls were 
affected. They also conducted controlled therapeutic trials 
of zinc in village schoolboys and showed that their growth 
improved subsequent to zinc repletion. 


See also pp 860, 865, 871 and 877. 


Adolescents with the Prasad-Halsted syndrome display 


severe growth retardation, delayed sexual maturation, and 
in mostinstances, iron deficiency (Figure). Plasma zinc levels 
are generally reduced. Measurements of zinc kinetics are 
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consistent with zinc deficiency in that isotopic tracers of zinc 
given intravenously rapidly disappear from the plasma, and 
their retention in the body is prolonged.” Treatment with 
zinc and an adequate intake of other nutrients stimulated 
linear growth, maturation of the skeleton, and development 
of the genitalia and secondary sex organs to a greater extent 
than treatment with diet alone or diet and iron.** 

From an examination of the settings in which the 
Prasad-Halsted syndrome occurs, it appears that the af- 
fected individuals represent index cases of a common 
problem among the poor. The syndrome is associated with 
poverty and the consumption of diets that include large 
amounts of unleavened whole-meal wheat bread, a rich 
source of phytate. Red meat and other sources of highly 
bioavailable zinc are infrequently consumed. In Egypt, 
blood loss from hookworm and schistosomiasis infections 
causes further impairment of zinc nutriture. In Iran, geo- 
phagia is acommon practice among village children. Clay 
forms insoluble complexes with iron.” Presumably, it also 
binds zinc and inhibits its absorption. 

The discovery of dietary zinc deficiency in humans pro- 
vided substantial stimulation to study the role of zinc in 
metabolism, human physiology, and disease. Before that 
time, the essentiality of zinc for plants® and experimen- 
tal” and farm animals”'® had been established, and the 
impairment of zinc utilization by dietary phytate had been 
described in chicks." 

The following and many other studies established the 
essentiality of zinc for cell growth and differentiation. Lie- 
berman et al'* were among the first to show that zinc is 
essential for synthesis of DNA by mammalian cells. They 
found that the activity of DNA polymerase was reduced 
in zinc-deprived kidney cells in vitro. Subsequent in vivo 
research disclosed that the synthesis of DNA, RNA, and 
proteins was suppressed in zinc-deficient rats to a greater 
extent than in pair-fed control rats.'*"'” Similarly, zinc de- 
ficiency was found to cause reductions in activities of some 
enzymes that mediate these processes. Examples include 
thymidine kinase, '* DNA-dependent RNA polymerase, '® 
and aminoacyl-tRNA synthetase.'” Other studies found 
fewer polysomes on sucrose-density gradients of brain 
and liver from zinc-deficient rats than control rats.*°** 
More recently the binding of zinc to strategically located 
cysteines and histidines in the peptide chain of auxiliary 
transcription factors was reported. Factor IIIA of Xenopus 
laevis was the first of those “finger proteins” to be recog- 
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Sixteen-year-old zinc-deficient Egyptian boy with a prepubertal 
physical appearance and growth stunting. This subject was studied 
at US Naval Medical Research Unit 3 in Cairo, Egypt, in 1963.7 


nized.” Other findings suggest that zinc mediates en- 
zymes that degrade nucleic acids. The activity of ribonu- 
clease is increased in tissues from zinc-deficient animals,” 
while the activity of nucleoside phosphorylase is de- 
pressed by zinc deficiency.” Further information on zinc 
deficiency can be found in reviews.” ? 

Factors in the pathogenesis of primary zinc deficiency 
include the zinc content of the diet, the consumption of 
dietary and other substances that affect zinc bioavailabil- 
ity, and the homeostatic capacity of the individual to retain 
zinc. The zinc content of foods varies widely, as does its 
bioavailability. The zinc content of commonly consumed 
food in the United States is indicated in Table 1.” Current 
data’ suggest that about 50% of zinc in US diets is pro- 
vided by meat, and that beef is the principle source.” 
Dairy products provide about 20%, while cereals and le- 
gumes provide most of the remainder. In contrast to om- 
nivorous diets, most of the zinc in lacto-ovo-vegetarian 
diets is provided by cereal products (26%), beans and nuts 
(26%), and milk and eggs (18%).*" 

A variety of substances in the diet can affect the bio- 
availability of zinc. Inhibitors include phytate (hexaphos- 
phate inositol), oxalate, certain components of dietary fi- 
ber, products of Maillard browning, phosphopeptide 
products of the digestion of casein, ferrous iron, calcium, 
copper, and cadmium.**”” Facilitators include digestible 
dietary proteins, histidine, cysteine, citrate, picolinate, 
and ethylenediaminetetraacetic acid.” 

Phytate is believed by many investigators to be the most 
important dietary inhibitor of zinc bioavailability. It is 
present in many food products that are derived from 


854 AJDC—Vol 145, August 1991 





Fish (flounder, 
tuna, salmon) 


Oysters 

Crab 

Poultry 
Dark meat 
Light meat 

Beef 

Pork 

Bologna 


Liver (chicken, 
beef, pork) 


Whole egg 


Dried beans and 
lentils 


Milk 
Cheese (cheddar) 
Bread 
White 
Wheat 
Rice 
White 
Brown 


1 slice 
1 slice 


⁄2 cup 
Y% cup 
Cornmeal (cooked) ⁄2 cup 
Oatmeal (cooked) %2 cup 
Bran flakes (40%) 1 oz 


Corn flakes 10z 





*Source: United States Department of Agriculture; Agricultural 
Handbooks, 1976-1988. 


plants. Whole grain cereals and legumes are the major 
sources of phytate for humans. The inhibitory effects of 
phytate and calcium on zinc nutriture were first described 
in chicks and rats.''** It is now known that phytate com- 
plexes with zinc and calcium together at alkaline pH to 
form highly insoluble compounds.” The inhibition of hu- 
man zinc absorption by phytate was suggested by the find- 
ings of Reinhold et al,“ in which diets rich in phytate low- 
ered zinc retention. Subsequent zinc tolerance tests in 
humans confirmed that foods rich in phytate reduce zinc 
absorption.“ More recently, Turnland et al* showed that 
sodium-phytate suppresses the retention of stable isotopic 
tracers of zinc by humans. | 
Semiquantitative studies by Sandström etal indicate that 
retention of zinc is inversely related to the level of dietary 
phytate. They fed subjects 80-g meals of rye, barley, oatmeal, 
triticale, or whole wheat that were labeled with zinc 65 and 
measured retention of the isotope 14 days later using whole- 
body counting technology. The retention of zinc was in- 
versely proportional to the amount of phytate present in the 
meal. For example, an intake of 600 pmol of phytate was 
associated with a retention of 8%, while a phytate intake of 
100 umol was associated with a retention of 25%. These in- 
vestigators had previously shown that 16 hours of leavening 
caused a substantial reduction in phytate in whole-wheat 
bread and a doubling of zinc 65 retention from a standard 
meal.*” Sandström et al** also found that the impact of 
phytate from beans on zinc retention was less than that of 
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Peak Daily 


Urinary 
Retention, mg p 


Excretion, 


Infants, mo 
0-4 


5-12 


Boys, y 
1-10 


11-17 
=18 
Girls, y 
1-9 
10-13 
14-16 
>17 


Pregnant women, wk 
of gertetion 
0-20 


20-30 
30-40 
Lactating women 


Daily Dietary Requirement as a Function of 
, "Available Zinc, mg 
gp 


20% 40% 


*The above estimates are based on the assumption that the fat-free tissue concentration of zinc in man is approximately 30 ug/g. This 
figure is equivalent to 2.0 g of zinc in the soft tissues of an adult male and 1.2 gin the soft tissues of an adult female, as determined from 
t 


lean body mass. The zinc requirement at various ages was determined from 


e change in lean body mass with age. Bone zinc was not 


included in these calculations, because it is relatively sequestered from the metabolically active pool of body zinc. The excretion of zinc 


in sweat is based on an assumed zinc content in sweat of 1 mg/L 


. The estimated requirement for lactation is based on a zinc content in 


milk of 5 mg/L and a daily milk secretion of 650 mL. The urinary excretions or zinc are based on levels reported.” 


phytate from cereal products. 

The effects of relatively small intakes of wheat bran on zinc 
retention were shown by balance studies in which 20 normal 
men were fed 26 g of wheat bran daily as part of a mixed diet 
of conventional North American foods.*” Zinc retention was 
measured in intervals of 26 to 30 days. The phytate content 
of the control diet was 0.29 mmol daily compared with 
1.42 mmol daily in the experimental diets. Analysis of co- 
variance, with dietary zincas the covariate, revealed that zinc 
retention was reduced substantially (P<.01) when wheat 
bran was included in the diet. Regression analysis of data 
from 195 similar balance studies found that dietary phytate, 
calcium, nitrogen, and zinc were significant (P<.05) predic- 
tors of zinc retention. Together they accounted for 20% 
(P<.0001) of the variance in zinc retention. 

Findings from a study by Solomons et al” support the 
thesis that the inhibition of zinc retention by phytate and 
other zinc-binding substances in foods that are commonly 
consumed by the poor can be severe. Solomons et al mea- 
sured the increase in plasma zinc in humans after meals 
of oyster, oyster with beans, and oyster with tortilla. 
Plasma zinc rose substantially after a meal of 120 g of oys- 
ter. When 120 g of beans were fed with the oyster, the 
increase in plasma zinc was reduced by more than 50%. 
When 120 g of tortilla were fed with the oyster the increase 
in plasma zinc was almost completely suppressed. Thus, 
absorption of highly bioavailable zinc was impaired by two 
foods that are important constituents of diet of the poor 
throughout Central and South America. 

Findings by Brune et alř' indicate that humans do not 
adapt to habitually high intakes of phytate. Using the ab- 
sorption of iron 59 from a standard meal as an index, they 
found that vegetarians experienced as much inhibition of 
iron absorption by wheat bran as did nonvegetarians. 
These findings indicate that it is unlikely that the poor of 
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less developed countries adapt to the high phytate con- 
tents of their habitual diets. 

Reinhold et al? pointed out that components of dietary 
fiber can also inhibit the intestinal absorption of zinc by hu- 
mans. A zinc 65 tracer study by Lykken et al"? in normal 
volunteers showed that increased consumption of Maillard 
browning products in corn flakes can reduce retention of 
zinc, as measured by whole-body counting of the retained 
isotope. 

Thus, it seems clear that a number of binding substances 
present in foods can reduce zinc retention. Their negative 
impact on human zinc nutriture becomes apparent when 
they are eaten in large amounts, as occurs when humans 
depend primarily on whole-grain cereal products for their 
subsistence. 

Factorial estimates of human zinc requirements and their 
relation to bioavailability are shown in Table 2.*° For exam- 
ple, a 10-year-old child requiring 1.6 mg of zinc daily for 
growth and tissue maintenance needs to consume 4.0 mg of 
zinc daily if the dietary zinc is 40% bioavailable. On the other 
hand, if the zinc is only 10% bioavailable, an intake of 16 mg 
daily would be needed. From this it is apparent that food 
choice and food availability must have a major impact on zinc 
nutriture. Restricted food choices appeared to be a key factor 
in the pathogenesis of the Prasad-Halsted syndrome. Be- 
cause of this, Waslien™ evaluated diets of poor Egyptian vil- 
lage families for zinc content and the sources of zinc. She 
found that the average intake was 8 mg daily and that 71% 
was provided by bread and other cereal products while meat, 
poultry, and fish provided about 6%. Sandström et al,” as 
part of a recent World Health Organization committee, cal- 
culated zinc requirements similar to those in Table 2. They 
estimated that less than 10% to 15% of the zinc is bioavailable 
from diets such as those described by Waslien. In contrast, 
the sources, content, and bioavailability of zinc from North 
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. | = á v 
pns ld 4 
i | y „ - 


No. of Mean+SD ) | i y e a 
Age Sex Subjects Zinc Intake, mg/d* Populationt Source, 


1.90 +0.20 
3.60 +0.60 
2.70+0.50 
4.60 +0.70 
6.30 +0.44 
5.00* 

6.36 + 0.83 
10.16 +1.42 
12.00 +5.00 
13.80 +7.27 

8.60 + 0.52 
10.10 + 3.30 

6.40 + 1.69 
20.30 + 8.80 

5.53 

8.90 + 2.53 

8.50 + 4.50 

*No readings were reported for entries with no SD values. 


Breast-fed, Canada 
Bottle-fed, Canada 
Breast-fed, Canada 
Bottle-fed, Canada 
Middle income, US 
Low income, US 
Norwegian children 
Norwegian preteens 
High school, US 
College women, US 
Middle income, US 
Canadians, omnivorous 
Vegetarians, US 
Military, US 

Geriatric hospital 
Healthy elderly 
Vegetarians, Punjabi, Canada 


McDonald et al,” 1982 
McDonald et al,*° 1982 
McDonald et al,” 1982 
McDonald et al,” 1982 
Hambridge et al,” 1979 
Walravens et al,** 1983 
Schlage and Wortberg,”' 1972 
Schlage and Wortberg,”' 1972 
White,” 1969 

White,°® 1969 

Holden et al,” 1979 

Gibson and Seythes,*® 1982 
King et al,” 1981 

Milne et al,” 1980 

Thomas et al,** 1988 

Bunker et al,” 1984 

Bindra et al,” 1986 





tDiet assessment was as follows: via 3-day records taken at home visits in breast- and bottle-fed Canadians; 24-hour recall and food 
checklists in middle- and low-income US subjects; 2-week food records in Norwegian children and preteens; weighed 24-hour diets with 
duplicate food composite in US female and high school subjects; 14-day food record and 132 diet composites in middle-income US 
subjects aged 14 to 64 years; 3-day food reccords and 24-hour food composite in omnivorous Canadians; 3-day food records in US 
eae 6 days of duplicate chemical diet composites in US military subjects; duplicate chemical diet composites in geriatric hospital 
subjects and the healthy elderly; and 3-day weighed records and 30 1-day duplicate composites in vegetarian Punjabi Canadians. 


American mixed omnivorous diets is substantially higher. 
For example, a study of 21 US college women (Table 3) who 
ate self-selected cafeteria diets found a mean (+SD) of 
13.8+7.3 mg of zinc consumed daily.” Another study of 
22 middle-income men and women found that their home 
diets provided 8.6+0.1 mg zinc daily.” A study of 100 Ca- 
nadian women found a zinc intake of 10.1+3.5 mg daily.” 
As noted previously, about 50% of the zinc in omnivorous 
mixed North American diets is provided by meat.” The 
availability of zinc from such diets is probably 20% to 30%.” 
This level of bioavailability will allow a dietary intake of about 
12 mg to be fully adequate for adult men who consume an 
omnivorous mixed western diet.**””° 

Since its discovery three decades ago, dietary zinc de- 
ficiency has been described among children of many coun- 
tries. Turkish workers” found zinc and iron deficiencies 
in growth-stunted children who indulged in geophagia. 
Subsequently, Chinese investigators reported evidence 
that led them to speculate that 30% of Chinese children are 
stunted from zinc deficiency.” In a study of 187 children 
they found that hair zinc and relative height for age were 
related (P<.002). They treated 50 growth-retarded chil- 
dren with 1.2 to 2.0 mg of zinc per kilogram per day and 
found that their growth rate was 40% greater than that of 
235 normal children who were not given zinc (P<.001). A 
study from Yugoslavia” of 110 children aged 9 to 12 years 
found strong associations of relative body height and hair 
with plasma zinc (r=.95 and .93, respectively). More re- 
cently 70% of schoolchildren from northeastern Thai vil- 
lages were reported to have low plasma zinc.” 

The first description of dietary zinc deficiency in the 
United States was reported from Denver, Colo, in 1972. 
Hambidge et alf found short stature, low weight, and poor 
appetite in preschool infants and children that were asso- 
ciated with low levels of zinc in hair. Treatment of the chil- 
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dren with zinc improved their appetites and growth. More 
recently, growth retardation associated with low zinc nu- 
triture was found by Walravens et al™ among poor Hispanic 
preschool children from Denver. Treatment with zinc im- 
proved growth. A recent survey of the US population 
found a 3.3% +0.91% (SE) incidence of low serum zinc 
(<10.7 pmol/L) in children aged 3 to 8 years, irrespective of 
e 65 . . 

income.” Stature and serum zinc were not associated, per- 
haps because serum zinc can be perfectly normal in mild zinc 
deficiency. In Canada, Gibson et al found an asso- 
ciation between short stature in young boys and low levels 
of hair zinc. Treatment with zinc improved their growth. 
These investigators” had previously reported associations 
between hair zinc levels and short stature in 13 boys. All had 
hair zinc levels of less than the 70 ng/g found in 48 boys of 
more normal stature (P<.05). They ascribed the lower hair 
zinc levels in the growth-stunted boys to poor food choices. 
Dietary histories indicated that they consumed 15% less 
meat, poultry, and fish (P<.01), and more fluid milk (P<.05), 
than the control group. 

Information on diets and requirements suggests that chil- 
dren with zinc intakes in the lowest quartile are at risk of zinc 
deficiency. Balance studies found that intakes of 7 to 8 mg 
of dietary zinc in a mixed omnivorous diet allowed young 
children to absorb 2.1 to 3.4 mg daily.’ In contrast, the 
data of Price etal” indicate that7- to 10-year-old girls fed diets 
similar to those consumed by low-income children in the 
Southeastern United States were in negative zinc balance 
when the diet provided about 4.6 mg of zinc and 25 g of 
protein daily and the estimated losses of zinc in sweat were 
included in the balance calculation.” When the zinc intake 
was increased to 6.8 mg and the protein intake to 46 g daily, 
the retention of zinc was positive. 

According to surveys conducted by the United States 
Department of Agriculture,” the average zinc intake of US 
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children is about 7.5 mg. Studies cited in Table 3 by Ham- 
bidge et al”? and Walravens et al™ found that mean (+SD) 
zinc intakes of 96 middle-income and 85 low-income chil- 
dren aged 2 to 7 years and 2 to 6 years, respectively, from 
the Denver area were 6.30+0.44mg and 5.00+0.35mg (as- 
suming a similar coefficient of variation as the middle in- 
come group). Calculations of the zinc intakes of children 
who were 1 SD below the mean indicates zinc levels of 5.86 
and 4.65 mg, respectively. At 20% absorption, this pro- 
vides about 1.17 and 0.93 mg of zinc, respectively, 
amounts below the factorially estimated World Health Or- 
ganization” requirement of 1.5 to 1.6 mg daily. 

Pregnant women are another group at risk of zinc de- 
ficiency.” Factorial estimates of zinc requirements of preg- 
nant women”' suggest that pregnant women should retain 
about 400 ug of zinc daily in the second trimester and 
750 wg of zinc during the third trimester. An evaluation 
of the reported zinc contents of self-selected diets of young 
women suggested that 20% to 30% of the subjects would 
have been at risk of zinc deficiency if they had been preg- 
nant and the bioavailability of the zinc from their diets was 
20% .”' In a 1976 study from Sweden”? of about 300 preg- 
nant women, abnormal pregnancy outcomes were asso- 
ciated with low plasma levels of zinc in the first trimester. 

Experimental studies in animals have revealed that zinc 
nutriture is particularly critical during pregnancy. '*7*7° In 
chickens and rats, zinc deficiency retards growth and mat- 
uration of the blastula, embryo, and fetus. Death of con- 
cepti and a variety of malformations occur. Parturition is 
impaired and perinatal survival reduced. Surviving off- 
spring display residual behavioral abnormalities. 

The hypothesis that zinc deficiency during human preg- 
nancy is an important problem in the Middle East was put 
forward by Sever and Emanuel.” They based their hy- 
pothesis on knowledge of the effects of zinc deficiency on 
pregnant animals and the clinical evidence of zinc defi- 
ciency among adolescents from Egypt and Iran. They pro- 
posed that endemic zinc deficiency among the poor is the 
cause of the high rates of neural tube defects among Mid- 
dle Eastern babies. A report from Turkey of low levels of 
zinc in plasma of women who delivered anencephalic in- 
fants*’ supports Sever and Emanuel’s suggestion. 

Evidence consistent with the occurrence of zinc deficiency 
among pregnant women in the United States was provided 
by a 1984 report that described associations between low ma- 
ternal plasma zinc levels in the second and third trimester 
and subsequent pregnancy complications in 394 women 
from Ohio.” Data analysis by z scores indicated that more 
complications occurred in women with plasma zinc levels in 
the lowest quartile than in women with plasma zinc in the 
highest quartile (n= 89, P<.02). Fetal distress was more fre- 
quent among women with plasma zinc levels in the lowest 
than the highest quartile (n = 33, P<.002). Step-wise discrim- 
inate analysis revealed that zinc, albumin, and transferrin 
were important discriminators for complications in the low- 
est quartile plasma zinc sub-population, and that zinc was 
not a discriminator in any other quartile. Associations be- 
tween complications of pregnancy and plasma zinc were 
unique to the lowest quartile. 

Evidence that maternal zinc nutriture has a profound ef- 
fect on human fetal growth was provided by Meadows et 
al.® Using the concentration of zinc in a preparation that 
contained peripheral blood maternal leukocytes as an index 
of zinc status, they found that severe fetal growth failure was 
more common in women who, at term, had low levels of zinc 
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in the cellular isolate. They also found that the level of zinc 
in the cellular isolate was highly correlated with the level of 
zinc in maternal muscle. Consistent with this association be- 
tween low maternal tissue zinc and fetal growth failure were 
the findings by Favier et al% of an association between baby 
size and the zinc concentration in amniotic fluid. 

The frequency with which zinc deficiency occurs in hu- 
man pregnancy is uncertain. Jameson et al™ found a 17.5% 
incidence of plasma zinc level of less than 10 mmol/L in 1231 
Swedish women who attended a maternity clinic before the 
eleventh week of pregnancy. A recent study of 460 low- 
income women in Alabama reported that lowest quartile 
plasma zinc levels in the first trimester were associated with 
a likelihood of subsequent delivery of an infant weighing less 
than 2500 g that was eight times that associated with highest 
quartile plasma zinc levels.” Maternal plasma zinc at 16 
weeks’ gestation, adjusted for dilution, was directly related 
to infant birth weight (r=0.32, P<.001). 

The cause-and-effect relationship between maternal zinc 
nutriture and pregnancy outcome has been studied in a ran- 
domized controlled trial.” In 295 normal-weight, primipa- 
rous, low-income, pregnant teenagers from New Orleans, 
La, zinc treatment (30 mg daily) reduced the rate of prema- 
ture delivery by 32% (P<.05) and nearly eliminated the need 
for respiratory assistance of newborns (P<.002). Jameson™ 
previously described 133 women with plasma zinc levels of 
less than 10 mmol/L at 14 weeks’ gestation, of whom 64 were 
given zinc and 69 were given placebo. Sixty-three percent of 
the women given zinc delivered normally and had normal 
infants. In contrast, 50% of the women given placebo had 
complications. Further study of 1231 women given zinc or 
placebo showed a significant (P<.01) reduction in the inci- 
dence of perinatal death in the zinc-treated group compared 
with the placebo-treated group.” It should be noted that the 
beneficial effects of zinc treatment on pregnancy outcome 
were less evident in a study of Mexican-American women.” 
This study did not evaluate the response to treatment in 
terms of the underlying nutritional status of the subjects, as 
was done in the study from New Orleans. This might ac- 
count for the limited evidence of treatment benefit. 

In summary, the available evidence supports the hy- 
pothesis that zinc deficiency is an important public health 
problem both internationally and domestically. Estimates 
of human zinc requirements at different times in the life 
cycle,5™557! the zinc content of human diets,” and ev- 
idence that phytate and other factors can impair the uti- 
lization of dietary zinc*?*****? suggest that the risk of 
zinc deficiency increases as economic resources and the 
availability of a varied diet decrease. Clinical zinc defi- 
ciency among infants, children, adolescents, and preg- 
nant women has been described both in developing coun- 
tries and industrialized countries, including the United 
States. These clinical examples are believed to represent 
index cases of a more widespread problem whose true 
extent is presently unknown. Experiments in humans and 
animal models have established the essential role of zinc 
in many physiologic functions, including immunity, taste 
acuity, dark adaptation, wound healing, lipid metabolism, 
sexual function, and cognition.**° It is unclear how fre- 
quently these manifestations of zinc deficiency occur in 
humans. This issue needs clarification. 

There is a need to define the prevalence of and the fac- 
tors that cause human zinc deficiency more precisely. Ran- 
domized controlled trials of zinc treatment in growth- 
retarded infants and children and in pregnant women in 
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populations where stunting and abnormal pregnancy out- 
comes are prevalent would be useful. Data from such re- 
search would provide a basis for health authorities to in- 
stitute preventive measures. 
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Paleonephrology and Reflux Nephropathy 


From the ‘Big Bang’ to End-Stage Renal Disease 


Ronald J. Kallen, MD 


è Urinary tract infections, in association with ureteral re- 
flux or dysperistalsis, may lead to invasive renal parenchy- 
mal infection and residual scarring (reflux nephropathy). 
Such infections in infants are often not diagnosed during the 
acute phase. Late sequelae of reflux nephropathy include 
hypertension, proteinuria, or chronic renal failure. The lat- 
ter may eventuate in the subset of patients with urinary tract 
infection and unilateral reflux extending to a solitary kidney 
or bilateral reflux. Proteinuria may herald the inexorable 
progression of glomerular sclerosis in patients destined to 
progress to end-stage renal disease, despite the absence of 
further recurrences of urinary tract infections. The mech- 
anism of progression is probably similar to that occurring in 
other forms of chronic, diffuse parenchymal renal disease, 
which all have similar alterations in glomerular hemody- 
namics (an increase in glomerular capillary flow, pressure, 
and filtration). The consequent hyperfiltration per nephron 
may be related to the level of dietary protein intake or to 
some derivative of the protein load. Hyperfiltration appears 
to recapitulate the presumed renal hemodynamic response 
to the relatively high level of episodic meat consumption by 
paleolithic hunter-gatherers. A prudent therapeutic inter- 
vention in children with progressive reflux nephropathy may 
be a proportional reduction in protein intake. 
(AJDC. 1991;145:860-864) 


A er most common cause of end-stage renal disease 
(ESRD) in children and young adults is reflux neph- 





See also pp 853, 865, 871, and 877. 





ropathy.' Although other morbidities, such as hyperten- 
sion? or the Ask-Upmark kidney,* are associated with 
reflux nephropathy, the main focus of this review is the 
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mechanism that causes a disease occurring for the first 
time during infancy to progress inexorably, in some in- 
dividuals, to ESRD many years later. 


URINARY TRACT INFECTIONS (UTIs), 
THE ‘BIG BANG,’ AND REFLUX NEPHROPATHY 


Urinary tract infections in infants and children are com- 
monly encountered in clinical practice. Although UTI can 
occur at any age, infections in young infants are especially 
of concern. The consensus among pediatric nephrologists 
is that the very first UTI in a vulnerable infant may be 
sufficient to cause permanent renal scarring. This vulner- 
ability results from mechanisms for extension of infection 
from the lower urinary tract to the renal parenchyma. Al- 
though the resulting invasive renal infection is often re- 
ferred to as “acute pyelonephritis,” a more accurate term 
is “acute infective interstitial nephritis.” 

Two principal mechanisms lead to invasive renal infec- 
tion: vesicoureteric reflux extending to the renal pelvis, 
and, in children without demonstrable reflux, ureteral 
dysperistalsis.* The latter is facilitated by a unique host- 
microbial interaction, which involves the attachment of 
certain organisms, with specific molecular groupings on 
their surfaces, to complementary receptors on uroepithe- 
lial cells. In particular, certain P-fimbriated strains of Es- 
cherichia coli have been implicated.” Local inflammation of 
the ureter may impair peristalsis, further contributing to 
urinary stasis. Imaging studies have shown a relationship 
between infection with such “pyelonephritogenic” strains 
of E coli and increased ureteral width. Moreover, micro- 
bial adherence presumably allows pathogens to resist the 
“washout” effect of urinary flow and facilitates retrograde 
migration toward the kidneys. 

Other host factors predisposing to focal renal scarring 
as a consequence of parenchymal infection include the oc- 
currence of compound papillae and their association with 
intrarenal reflux.’ Herein, renal scarring is referred to as 
reflux nephropathy, although it is recognized that some 
scars may follow UTI in the absence of reflux. Jacobson et 
al have proposed the term “postinfectious focal renal scar- 
ring” as an alternative to reflux nephropathy. 

The notion that the very first UTI can inflict permanent 
renal scarring has been referred to as the “big bang” the- 
ory.”” According to this theory, only one infection in an 
infant or young child with ureteral reflux or dysperistalsis 
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is sufficient to lead to scarring. Often, the first UTI is not 
recognized as such but has been misdiagnosed as “fever 
of unknown origin.” 

Recognition that substantial renal damage can occur in 
the absence of further recurrences of infection suggests 
that UTIs, in certain vulnerable infants, are not benign. In 
particular, infants with reflux extending to a solitary kid- 
ney, or bilateral high-grade reflux, are especially vulner- 
able to serious long-term sequelae, including ESRD. 

A recent report suggested that chronic renal disease may 
bea more likely outcome than is generally appreciated. An 
extended follow-up (average, 27 years) of young adults 
with a history of a febrile UTI as infants and children, de- 
monstrable renal scars on intravenous urograms, and a 
high prevalence of reflux in the subset studied with void- 
ing cystograms showed that all patients had evidence of 
chronic renal disease." Ten percent of the group already 
had progressed to ESRD. 


THE MECHANISM OF PROGRESSION TO 
CHRONIC RENAL FAILURE 


It is known that progression to ESRD can occur in the 
absence of further occurrences of UTI and despite surgical 
correction of reflux. '® It is now believed that the mecha- 
nism of progression of reflux nephropathy to ESRD in- 
volves the same “final common pathway” as in other 
forms of diffuse renal parenchymal disease. 

The “nephron hyperfiltration” hypothesis of Brenner et 
al'' has been invoked as an explanation for an irreversible, 
progressive course. Considerable data suggest that the 
loss of a “critical mass” of functioning nephron units, or 
glomerular capillary surface area,” in the face of an un- 
changed excretory load initiates an increase in glomerular 
capillary flow and pressure, resulting in hyperfiltration by 
remnant glomeruli. The nature of endogenous vasoactive 
substances responsible for an increase in glomerular cap- 
illary blood flow and pressure is unknown, although it is 
believed that the effector substance causes a preferential 
increase in constrictive tone of the efferent arteriole, fa- 
cilitating an increase in single-nephron glomerular filtra- 
tion rate. The role of locally released vasoactive hormones 
is currently under study.'* The precise stimulus to hyper- 
filtration is also unknown. Certain amino acids or humoral 
factors, such as glucagon, have been implicated.'® 

Hyperfiltration, if sustained, is injurious and leads, in 
some unknown way, to expansion of mesangial matrix 
and progressive glomerular sclerosis. As individual neph- 
ron units are rendered nonfunctional, the cycle becomes 
self-perpetuating. The mesangial injury, coupled with hy- 
perfiltration, causes alterations in glomerular permselec- 
tivity, culminating in pathologic proteinuria. Microalbu- 
minuria has been observed to correlate with increasingly 
severe renal scarring in children with reflux nephropa- 
thy.'* The point in time at which this cycle of progressive 
disease becomes irreversible appears to correspond to a 
decline of renal excretory function to less than 50% of nor- 
mal.'° The emergence of nephrotic-range proteinuria is 
ominous and marks the development of glomerular scle- 
rosis,'° which progresses in parallel with the underlying 
initial interstitial renal disease. The pathologic term often 
used for the end-stage kidney of reflux nephropathy is 
“chronic atrophic pyelonephritis,” which, however, fails 
to reflect the superimposed lesion of glomerular sclerosis. 

Although renal hyperechogenicity on ultrasound exam- 
ination isa nonspecific finding, ’’ recent reports of a diffuse 
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or nodular (“pseudotumoral”) hyperechoic pattern have 
suggested a marker for the detection of hyperfiltra- 
tion. 181° 

Nephron hyperfiltration, if viewed teleologically as a 
compensatory response to an altered excretory load per 
nephron, makes physiologic sense. Nevertheless, sus- 
tained hyperfiltration, by producing disease, is counter- 
productive and is considered a “disorder of adaptation.””° 
The precise relationship of hyperfiltration to the devel- 
opment of focal sclerosis is not fully understood. As men- 
tioned above, Brenner et al'’ have proposed that hyper- 
filtration results in mesangial injury, perhaps related toan 
increase in transcapillary flux of macromolecules, which, 
in some unknown way, leads to sclerosis. Other data sug- 
gest that the key development is glomerular hypertrophy 
and altered growth dynamics of infiltrating or resident 
glomerular cells.*"** However, the latter mechanism may 
not be independent from glomerular hypertension as a 
risk factor for the development of progressive disease.” 

Nevertheless, in view of the pathogenic potential of hy- 
perfiltration, further questions arise: Why does a mech- 
anism for hyperfiltration even exist? Was there once a sur- 
vival advantage for such a mechanism? There is evidence 
that the evolutionary basis of hyperfiltration may lie in the 
food-procurement behavior of our ancestors. 


PALEONEPHROLOGY 


The paleolithic period of human evolution encompasses 
2 million years, beginning with fabrication of rudimentary 
stone tools by our hominid ancestor, Homo habilis, and 
ending with the emergence of agriculture, between 5000 
and 10 000 years ago. Approximately 40 000 years ago, bi- 
ologically modern humans emerged (Homo sapiens sapiens), 
and during the ensuing period, brain size and the human 
genetic pool are believed to have changed little. Until 
about 10 000 years ago, it is estimated that the diet of our 
hunter-gatherer forebears consisted of a large proportion 
of meat obtained by hunting or carcass scavenging.” Ac- 
cording to Brenner et al," the capacity to hyperfilter was 
salutary for our primitive ancestors, who lived during ep- 
ochs when the food supply was marginal. Until the rel- 
atively recent advent of settled human societies with 
knowledge of farming (some 8000 to 10 000 years ago), 
there were some 30 000 years of a marginal existence for 
hunter-gatherers. During much of this period, the planet 
was in the grip of the last glaciation, and the climate was 
colder. The expanding human population probably did 
not migrate beyond subtropical latitudes, increasing com- 
petition for the food supply. Survival depended on hunt- 
ing ability, both for nutritional sustenance and animal 
skins for warmth. Reproductive success may also have de- 
pended on hunting ability; the successful hunter was more 
likely to mate with a receptive female.” 

Success as a hunter depended on physical strength, at 
least for predation of large animals. The requisite physical 
strength, in turn, mandated sufficient protein intake to 
maintain muscle mass. A successful hunt of large game 
depended on a close approach to an animal. The hunter, 
using a spear, then had to lunge with considerable thrust 
to mortally injure the animal. The imperative to maintain 
muscle mass is consistent with evidence that the paleo- 
lithic diet consisted of a high proportion of animal protein, 
probably derived from large grazing animals.** Despite 
the abundance of vegetation in the tropical savannas that 
supported herds of grazing animals, the supply of edible 
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solute load for a 70-kg human is 32 mOsm/kg per day. 

tUrea derived from the daily dietary protein intake of 251.1 g,” 
assuming zero net nitrogen balance. 

+Assuming net hydrogen ion excretion as ammonium to be 1.0 
mmol/kg per day and ignoring net acid excretion as titratable acid. 

§Assuming 1:1 cation-anion equivalence (a slight overestimate, 
as this assumption ignores the minor effect of divalent anions). 


plants was probably meager, and hunting of large mam- 
mals persisted as the major means of food procurement.”° 

A successful hunt yielding sufficient meat for the clan 
was probably not accomplished on a daily basis. It is likely 
that the animal protein intake of the clan oscillated be- 
tween “feast” and “famine.” During several successive 
days of limited food intake, demands on renal excretory 
function would have been minimal, and glomerular fil- 
tration would have declined toa “resting” level," perhaps 
analogous to the low filtration rate now observed in 
chronic malnutrition.” On the day of a successful hunt, 
the clan gorged themselves. Consequently, there was a 
sudden need to modulate renal glomerular hemodynam- 
ics in support of a glomerular filtration rate commensurate 
with the excretory load of urea and electrolytes. 

Based on the assumption that the diet of hunter- 
gatherers contained 35% meat, the nutrient composition” 
and the renal solute load can be estimated (Table). The 
paleolithic meat eater had a relatively high potassium in- 
take relative to sodium. Moreover, the overall renal solute 
load was relatively high (32 SEMENA per day). 

The estimates of the paleolithic diet™ are based on the 
assumption of a readily available food supply in terms of 
predation on a day-to-day basis. Given an alternative as- 
sumption that the availability of big game on a day-to-day 
basis was marginaland that consumption of meat occurred 
on an intermittent basis with binge-type meals, the con- 
sequent solute and potassium load presented an enor- 
mous excretory challenge to the kidneys. Thus, the in- 
termittent nature of food intake of our ancestors resulted 
in the gradual evolutionary development of a mechanism 
for up- and down-regulation of intraglomerular hemody- 
namics, especially the filtration rate. In essence, nephron 
hyperfiltration, evolving over tens of thousands of years 
of intermittent intake and binge-eating, was an appropri- 
ate adaptation to conditions of precarious nutrition at the 
time. This vestigial primitive reflex became encoded in the 
genetic memory of our species. Thus, reflex glomerular 
hyperfiltration to a protein meal persists to this day.**7” 

After the last glacial retreat, beginning 14000 years 
ago,” and as the climate became more hospitable and 
grazing animals migrated to latitudes formerly covered by 
ice, primitive human societies were less preoccupied with 
mere survival. Between 8000 and 10000 years ago, hu- 
mans learned to plant seed, cultivate wheat, and raise live- 
stock for milk, meat, blood, and, in the instance of sheep, 
wool for clothing. Thus, the transition from hunter- 
gatherer to farmer-herder marked the beginning of some 
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degree of control over the food supply, favoring more fre- 
quent meals. According to Bronowski,” the signal event 
in the meteoric ascent of human civilization was a genetic 
mutation (a tripling of the chromosome complement) of 
a species of wild grass, leading to the evolution of wheat. 
The seeds of this mutant, instead of being scattered by the 
wind, had to be manually collected and sowed. Thus, the 
emergence of farming lessened dependence on big-game 
hunting, and, for the first time, grain became an important 
component of the diet. Humans were now able to provide 
meals for themselves more frequently, although the ef- 
fects of climatic events on the availability of food probably 
continued to impose a considerable degree of episodicity 
on meals. 

After the emergence of the Bronze Age, tools and weap- 
ons were more efficient, and hunting strategies, including 
trapping and stampeding, became more refined. Because 
there was now less of a need for brute strength for the 
purpose of hunting, coupled with the development of ag- 
riculture, humans began to consume less animal protein. 
In fact, this transition was apparently accompanied by a 
decline in stature (of about 15 cm) compared with the 
height of the hunter-gatherer.** Because humans were 
now able to provide meals for themselves on a regular, 
frequent basis, it is likely that the average level of glom- 
erular perfusion reached a higher “set point” to cope with 
frequent, repeated excretory loads. 

The most important electrolyte accompanying a high- 
protein meat meal, consumed in raw form along with an- 
imal blood erythrocytes, is potassium. If the glomerular 
filtration rate were not appropriately up-regulated from 
the resting state, dangerous hyperkalemia after a binge 
meal might have ensued. Because urea, the major excre- 
tory product of protein metabolism in humans, is not di- 
rectly toxic, it is tempting to speculate that hyperfiltration 
evolved as an adaptation to the most compelling excretory 
challenge of protein intake: the rapid elimination of po- 
tassium. Because hyperfiltration probably results in in- 
creased distal delivery of sodium, which provides the so- 
dium necessary for exchange with secreted potassium, it 
may serve as the first line of defense against an acute po- 
tassium load. In the face of a sustained potassium load, 
the regulatory loop is completed by stimulating renin re- 
lease, ultimately leading to increased aldosterone secre- 
tion. Given the relatively low sodium content of the pa- 
leolithic diet (Table), the dual imperatives of sodium 
conservation and potassium elimination are perfectly con- 
joined by means of aldosterone-regulated distal sodium- 
potassium exchange. In fact, according to one view, the 
renin-angiotensin-aldosterone mechanism primarily 
functions as a defense against potassium excess.** Re- 
markably, a recent review does not cite data as to the pure 
effect of an acute potassium load on whole-kidney or 
single-nephron glomerular filtration rate.” The hypoth- 
esis that the artifice of hyperfiltration evolved as an ad- 
aptation to cope with intermittent binge eating and, in 
particular, the imperative to eliminate potassium remains 
speculative. 

The critical balance of excretory load and renal mass is 
changed in renal disease. Although the absolute excretory 
load is in the usual range, the nephron complement, re- 
duced by disease, is now burdened with an increased load 
per nephron. The primitive reflex of renal glomerular hy- 
perfiltration is activated. Thus, for some infants and young 
children with UTI and renal scarring, the progression to 
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ESRD many years later is a recapitulation of an evolution- 
ary adaptation to the binge-meal, meat-eating dietary hab- 
its of our paleolithic ancestors. 


IMPLICATIONS OF PALEONEPHROLOGY 
FOR PEDIATRIC PRACTICE 


The central biologic process of infant and child health 
is growth. The level of protein intake is a critical deter- 
minant of optimal growth. Current recommendations of 
infant nutrition have resulted in levels of protein intake 
commensurate with that ingested naturally by means of 
breast-feeding. One can only speculate whether higher 
levels of protein intake by infants during the era that non- 
humanized milk formula was widely used had adverse 
renal effects, perhaps subtly in the form of glomerular scle- 
rosis. It is known that a gradual process of glomerular se- 
nescence attends the aging process. It is possible that this 
process is not normal or physiologic but reflects the sus- 
tained high level of excretory demands on the kidney 
throughout one’s life.” 

Focal glomerular sclerosis culminating in chronic renal 
failure has been reported in children with a single kid- 
ney.” A recent case report documented focal glomerular 
sclerosis in a child with a solitary kidney affected by oli- 
gomeganephronia and a supernormal creatinine clear- 
ance.” Studies in adults with a single kidney since child- 
hood have shown a gradual decline in renal excretory 
function from a baseline of higher-than-expected values 
and the emergence of microalbuminuria.” The question 
arises: Should children with a solitary kidney due to con- 
genital absence, disease, or trauma of the contralateral kid- 
ney or surgical removal have a reduction in dietary protein 
intake? A definitive answer is not currently available, but 
a proportional reduction of protein intake may be prudent 
if a collaborative study currently in progress yields data 
supporting such intervention. 

A common recommendation in the management of the 
nephrotic syndrome in children is to increase the dietary 
intake of protein as compensation for urinary losses of 
albumin. Is it possible that “supernormal” glomerular fil- 
tration rates observed in some nephrotic children” and the 
common pathologic lesion of focal glomerular sclerosis are 
consequences of high exogenous protein intake or aug- 
mented endogenous protein synthesis by the liver? Is the 
development of focal sclerosis related to renal vasodilatory 
effects of glucocorticoids?” 

Should children known to have chronic renal disease, 
including those with reflux nephropathy, have dietary 
limitations imposed early in life? If protein restriction is 
employed, is there a concomitant risk of impaired somatic 
growth?*’ If data emerge supporting the salutary effect of 
dietary protein restriction, the possible impairment of 
growth may be a reasonable tradeoff for a delay in the 
progression to ESRD. Preliminary data suggest that di- 
etary protein restriction lessens urinary protein excretion 
in children with reflux nephropathy.™* 

The implications of diet modification for patients with 
chronic renal disease are so far reaching in terms of the 
enormous demand currently for ESRD treatment that a 
multicenter, collaborative study of protein and phospho- 
rus limitation is currently in progress.** Although the ef- 
ficacy of therapeutic strategies aimed at interdicting the 
development of sustained hyperfiltration and progressive 
glomerular sclerosis is controversial,*~** recent studies 
suggest that protein restriction may be beneficial.“**° A 
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feasibility study of dietary protein restriction in infants 
with chronic renal insufficiency has yielded preliminary 
data. 
Because angiotensin-converting enzyme inhibitors 
have a predominant effect on the glomerular efferent ar- 
teriole, the possible benefit of such agents in the amelio- 
ration of progressive renal disease has been considered. A 
A short-term study involving children, most of whom had È 
primary glomerular diseases, showed that therapy with i 
angiotensin-converting enzyme inhibitors was efficacious ‘ 
in reducing proteinuria.“ The long-term benefit of such 
pharmacotherapy remains to be established. 
The question of the possible risk of focal glomerular scle- 
rosis in the remaining kidney of individuals donating a 
kidney has been raised. '° Although follow-up studies gen- | 
erally show stable renal function, available preliminary 
data suggest that some donors may develop proteinuria, 
microalbuminuria, or hypertension.” If long-term l 
follow-up indicates a substantial risk to kidney donors, i 
transplant programs will have the ethical obligation to in- 
form prospective donors of such risks. 
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X-linked Hypophosphatemia 


Genetic and Clinical Correlates 


James D. Hanna, MD; Kazuhiko Niimi, MD; James C. M. Chan, MD 


è X-linked hypophosphatemia is a hereditary form of rickets 
that results from an isolated renal tubular wasting of phos- 
phate. The clinical features unique to this disorder, and the 
recent advances in our understanding of vitamin D metab- 
olism and molecular genetics in X-linked hypophosphatemia 
are reviewed. Finally, a succinct critique of the controversial 
treatment modalities round up this review. 
(AJDC. 1991;145:865-870) 


> Penile hypophosphatemia, previously regarded as a 

rare disease, is the most frequent cause of familial 
rickets, with an incidence of one in 20 000 births.’ This 
disorder is an isolated phosphate transport defect at the 
renal tubule that is inherited by X-linked dominant trans 


See also pp 853, 860, 871, and 877. 


mission and characterized clinically by hypophosphatemia, 


growth retardation, and rickets, most pronounced in male 
patients.” It has been repeatedly demonstrated that the de- 
gree of hypophosphatemia is not correlated to the severity 
of skeletal lesions,*° which supports the suggestion of an 
associated primary defect in the osteoblasts” in patients with 
X-linked hypophosphatemia as well as in the Hyp mouse, 
the murine homologue of the human disease. As the affected 
patient ages, osteomalacic bone pain, pseudofractures, skel- 
etal deformities, progressive ankylosis, and dental caries oc- 
cur.” Herein, we review the progress made in the last decade 
concerning both biochemical and genetic aspects of this dis- 
ease and examine the strengths and weaknesses of new 
treatment modalities with vitamin D metabolites, phos- 
phate, and diuretics. The use of magnetic resonance spec- 
troscopy in a clinical setting to study intracellular phosphate 
metabolism, the evidence of an as yet unidentified phos- 
phaturic factor as suggested by parabiosis experimentation, 
and a review of the powerful tools of molecular genetics with 
the potential to identify the gene defect in this disorder will 
form the final focus of our report. 
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TREATMENT REGIMENS 


As recently as 1980, the standard therapy for X-linked hy- 
pophosphatemia consisted of high doses of vitamin D, 
(10000 to 50 000 U/d) and phosphate supplementation (1.5 
to 2.0 g/d in five divided doses) to maintain the serum phos- 
phate concentration above 1 mmol/L. Hypercalcemia, a fre- 
quent complication associated with high doses of vitamin D,, 
was often prolonged because of the ongoing storage of vi- 
tamin D, in adipocytes. Consequently, constant concerns 
among physicians who treat these patients? are the compli- 
cations of hypercalcemia, hypercalciuria, nephrocalcinosis, 
and nephrolithiasis, some or all of which are associated with 
progressive deterioration of renal function. 

Despite earlier reports”’® of a lack of response to 
1,25-dihydroxyvitamin D,, Hirschman et al’' reasoned 
that there must be a defect in the regulation of 
la-hydroxylase in X-linked hypophosphatemia and 
proved their hypothesis in 1978 by treating an affected 
child with pharmacological doses of 1,25-dihydroxy- 
vitamin D3, thereby reversing rickets and growth retar- 
dation. Concurrent and subsequent studies’*’” in the 
early 1980s continued to confirm these initial observations. 
In addition, intensive efforts by a number of investigators 
in the mid-1980s substantiated this la-hydroxylase defect 
in humans'*"'’ as well as in the Hyp mouse, the murine 
homologue of the human disease.*”’*! 

The principal therapy for X-linked hypophosphatemia 
is phosphate supplementation in five or more daily doses 
to compensate for the renal phosphate wasting. However, 
phosphate supplementation alone is often associated with 
secondary hyperparathyroidism,”” especially in pa- 
tients with low concentrations of circulating 1,25- 
dihydroxyvitamin D,. These advances in our understand- 
ing of disordered vitamin D metabolism in X-linked 
hypophosphatemia provide the rationale for the use of 
pharmacologic doses of 1,25-dihydroxyvitamin D, in the 
treatment of this disease. The initial clinical impression™ 
in 1980 that 1,25-dihydroxyvitamin D, was superior to vi- 
tamin D, or 25-hydroxyvitamin D, (Fig 1) received un- 
equivocal support in 1990 when a clinical trial” of almost 
a decade’s duration involving 40 patients demonstrated 
that la-hydroxyvitamin D, (1 to 3 g/d) promoted sub- 
stantial improvement in linear growth when compared 
with treatment with 25-hydroxyvitamin D, (50 to 200 g/d) 
or vitamin D, (0.5 to 2 mg/d). Each of these treatment 
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Fig 1.—Roentgenograms of the wrist in a child with X-linked hy- 
pophosphatemia. Top, Rickets present at age 14 years, after 7 years 
of treatment with phosphate supplementation (up to 2000 to 
4000 mg/d) and vitamin D, (40 000 to 60 000 U/d), including an 
8-month period when 25-hydroxyvitamin D, was administered. 
These therapeutic measures were insufficient to heal rickets. Mid- 
dle, Marked healing of rickets 6 months after replacement 
of 25-hydroxyvitamin D, treatment with 1,25-dihydroxyvitamin D, 
treatment. Note substantial narrowing of the epiphyseal plate and 
reduction of flaring. Bottom, Complete healing after 12 months of 
treatment with 1,25-dihydroxyvitamin D, plus continued phosphate 
supplementation (from Chan et al’). 


regimens was coupled with oral phosphate supplemen- 
tation (0.7 to 2.1 g/d in four or five divided doses). Ac- 
cording to this clinical trial by Balsan and Tieder,” 75% of 
the la-hydroxyvitamin D,- and phosphate-treated group 
achieved normal stature, with accelerated and catch-up 
growth occurring primarily between the age of 2 years and 
puberty; this is in distinct contrast to the lack of response 
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in the majority of those treated with vitamin D, or in the 
group treated with 25-hydroxyvitamin D, plus phosphate. 
These provocative observations can be interpreted in sev- 
eral ways. The effectiveness of la-hydroxyvitamin D, is 
unlikely due to more effective bone healing because ra- 
diologic findings were found to be similar among the three 
treatment groups. It is possible that pharmacologic dos- 
ages of vitamin D, and 25-hydroxyvitamin D, have a more 
toxic effect than does la-hydroxyvitamin D, on the growth 
of chondrocytes. Alternatively, la-hydroxyvitamin D, 
and 1,25-dihydroxyvitamin D, may directly and specifi- 
cally enhance growth plate and chondrocyte multiplica- 
tion. 

In addition, whereas rickets are controlled with phos- 
phate supplementations and vitamin D,, endosteal bone 
lesions are controlled only with phosphate supplemen- 
tation and 1,25-dihydroxyvitamin D}. It is hypothesized 
that pharmacologic doses of 1,25-dihydroxyvitamin D, 
are needed to overcome the bone resistance. The fact that 
vitamin D, in pharmacologic doses fails to increase 
1,25-dihydroxyvitamin D, concentrations has been taken 
as further support of this hypothesis.” 

Hypercalcemia and hypercalciuria were encountered by 
a number of patients” following the administration of 
1,25-dihydroxyvitamin D, at dosages of 30 to 40 ng/kg per 
day plus phosphate supplementation, the dosage re- 
quired to maintain normal serum phosphate concentra- 
tions. However, on reducing the dosage of 1,25-dihy- 
droxyvitamin D, radiologic evidence of bone lesions was 
again observed. In this subset of patients, the addition of 
a diuretic regimen to contract the extracellular volume, to 
enhance tubular reabsorption of phosphate, and to reduce 
urinary calcium excretion** has permitted an adequate 
dosage of 1,25-dihydroxyvitamin D, to promote bone heal- 
ing without hypokalemia, metabolic alkalosis, and other 
observable side effects. The recommended diuretic regi- 
men consists of hydrochlorothiazide and amiloride hydro- 
chloride.” The latter medication is a potassium-sparing 
diuretic that prevents the hypokalemic metabolic alkalosis 
sometimes encountered with the use of hydrochlorothi- 
azide alone. 

The current recommendations for the treatment of 
X-linked hypophosphatemia can be summarized as fol- 
lows: (1) 1,25-dihydroxyvitamin D,, calcitriol (Rocaltrol, 
0.25 ug or 0.5 ug per capsule), in an initial dose of 15 to 
20 ng/kg per day with subsequent increases to 30 
to 60 ng/kg per day during several months to achieve a 
maintenance serum phosphate concentration of at least 
1 mmol/L. It should be noted that the dosage of 
1,25-dihydroxyvitamin D, should be modified upward ac- 
cording to the severity of the rickets and the growth ve- 
locity. Hypercalciuria prevents the use of higher doses of 
1,25-dihydroxyvitamin D,. During the first 5 years of life 
and during puberty, the dosage is usually higher on a 
per-kilogram—body weight basis. The dosage is usually 
lower in patients 5 to 12 years of age. (2) Phosphate salts 
(Neutro-Phos, 1000 mg per 300 mL, or four capsules) to 
supply a total dose of 2000 to 4000 mg of phosphate per 
day in five to six divided doses until bedtime. The phos- 
phate supplements are begun in small doses (30 to 
40 mg/kg per day in five to six divided doses) to alleviate 
the gastrointestinal side effects of nausea and diarrhea. 
The dose is increased over several months to maintain the 
serum phosphate concentration at or above 1 mmol/L. 
(3) Patients are monitored with monthly serum calcium 
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and phosphorus determinations as well as urine calcium/ 
creatinine ratios. A urinary calciunvcreatinine (both in mil- 
ligrams per deciliter) ratio above 0.25 is indicative of hy- 
percalciuria. When this is encountered, the dosages of 
calcitriol must be decreased or phosphate supplementa- 
tionincreased, or hydrochlorothiazide and amiloride must 
be added. The two diuretics are in a 5:1 proportion, with 
the initial dose of hydrochlorothiazide at 1.5 to 2.5 mg/d 
and amiloride at 0.3 to 0.5 mg/kg per day. 

To evaluate the bone status, roentgenograms of the 
hands, wrists, ankles, and knees should be obtained every 
1 to 3 years. To evaluate the risk of nephrocalcinosis, a 
renal ultrasound” scan is obtained every 12 months. To 
avoid the risk of hyperparathyroidism that is occasionally 
encountered due to phosphate supplementation without 
the suppressive effects of concomitant 1,25-dihydroxy- 
vitamin D, administration, intact (I-84) parathyroid hor- 
mone concentrations should be determined semiannually 
or yearly. To assess the effect of treatment on linear 
growth, the patients’ heights should be measured annu- 
ally. For the sporadic cases, the heights of the parents 
should be obtained for the midparental height calcula- 
tions,” to provide an estimation of the target height for 
the treated patients. It is difficult to use the midparental 
heights in the familial cases, because the final height of the 
affected parent is determined by the success of treatment. 

In the 1990s and beyond, the powerful tools of molecular 
biology will surely reveal the gene defect and eventually 
lead the way to gene therapy, which will be the definitive 
treatment. In the meantime, the wider availability of re- 
combinant human growth hormone may lead to a new 
therapeutic approach.” The rationale for this belief is that 
exogenous growth hormone can promote tubular re- 
absorption of phosphate alone or in conjunction with 
1,25-dihydroxyvitamin D, plus phosphate treatments and 
can promote normalization of serum phosphate, healing 
of the rachitic process, and acceleration of linear growth, 
while avoiding some of the treatment-related complica- 
tions currently being encountered. 


TREATMENT COMPLICATIONS 


The treatment of X-linked hypophosphatemia, in the 
past with pharmacologic doses of vitamin D, 25-hy- 
droxyvitamin D, plus phosphate supplementation and 
more recently with 1,25-dihydroxyvitamin D, plus phos- 
phate supplementation has been fraught with contro- 
versy. While low-dose vitamin D treatment regimens have 
little chance of reversing the rachitic and osteomalacic pro- 
cesses or preventing dental caries and osteoarthritis, high- 
dose treatment regimens increase the risk of hypercalce- 
mia, hypercalciuria, and renal damage.*”~” 

The initial ultrasonographic demonstration of nephro- 
calcinosis in treated children with this disorder by Alon et 
al% in 1983 led to later documentation in 1987 by Goodyer 
et al” that 47% of a large series of children with this dis- 
order treated with 1,25-dihydroxyvitamin D, had evi- 
dence of nephrocalcinosis. Such a high risk of potential 
kidney damage has given rise to the contention that chil- 
dren with X-linked hypophosphatemia should never be 
treated at all*’; in a retrospective study that lasted almost 
50 years, the final adult heights of untreated patients were 
not significantly different from those of the treated pa- 
tients.” Furthermore, in an earlier report, Stickler et al” 
demonstrated that the treated affected twin suffered 
pseudofractures, whereas the untreated affected twin es- 
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caped this complication of X-linked hypophosphatemia. 
However, the intense efforts by a number of investigative 
teams in the past decade have clearly demonstrated a 
la-hydroxylase defect in both X-linked hypophos- 
phatemic humans and mice.'’*' Finally, the extensive 
studies by Hardy et al’ and Reid et al® in 1989 of a large 
series of affected adults further demonstrate the high prev- 
alence of the progressive ankylosis of the spine and major 
joints, dental caries, pseudofractures, and other compli- 
cations in the essentially untreated patients. Based on the 
strength of such data, most physicians are unwilling to 
subscribe to the provocative suggestion to withhold treat- 
ment from affected patients. 

Several lines of evidence*’*' suggest that 1,25-dihy- 
droxyvitamin D, directly suppresses parathyroid hor- 
mone secretion and that the use of phosphate alone leads 
to continuous stimulation of the parathyroid glands, re- 
sulting in hyperparathyroidism. To avoid this complica- 
tion, Alon et al” recommended that when hypercalcemia 
or hypercalciuria is encountered, vitamin D and phos- 
phate supplements should be simultaneously withheld 
until normal calcium values are reestablished. The con- 
tinued administration of phosphate supplements as be- 
fore, while withholding 1,25-dihydroxyvitamin D, be- 
cause of hypercalcemia, is no longer tenable in light of the 
current understanding of the parathyroid suppressive ef- 
fects of 1,25-dihydroxyvitamin D}. 


MAGNETIC RESONANCE SPECTROSCOPY AND 
MUSCLE PHOSPHORUS 


X-linked hypophosphatemia has reportedly been dis- 
tinguished from all other forms of hypophosphatemia by 
the absence of muscle weakness.** Inorganic phosphate, 
a substrate in the formation of high-energy phosphate 
compounds, is used by muscle in anaerobic and aerobic 
metabolism. It also acts to modulate the kinetic rates of 
several key enzymes in metabolism. In view of the uni- 
versal finding of a reduced serum phosphate concen- 
tration associated with this disorder, a disturbance of in- 
tracellular inorganic phosphate concentration and metab- 
olism is also likely in X-linked hypophosphatemia. With 
the use of magnetic resonance spectroscopy (Fig 2), Clarke 
et al demonstrated a subnormal concentration of in- 
tramyocellular inorganic phosphate in five patients with 
X-linked hypophosphatemia compared with those of 
five age- and sex-matched control subjects. Furthermore, 
intramyocellular phosphate concentrations increased 
within 24 hours in patients after initiation of standard 
1,25-dihydroxyvitamin D, therapy without phosphate 
supplementation (Fig 2). These results contrast with those 
of Smith et al** in four adult female patients in whom in- 
tracellular phosphate concentrations were normal, which 
could account for the preservation of muscle strength de- 
spite severe systemic hypophosphatemia. However, there 
is no evidence to indicate an active transport mechanism, 
specific to the myocytes of X-linked hypophosphatemia, 
to maintain intracellular phosphate values greater than se- 
rum values. Therefore, previously reported data* are 
more in agreement with those reported in magnetic res- 
onance spectroscopy studies of other forms of chronic hy- 
pophosphatemia and are consistent with the current un- 
derstanding of disordered vitamin D metabolism in this 
disease. 
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Fig 2.— Ratio of intracellular phosphate (Pi) to phosphocreatine (PCr) 
concentrations before and after treatment with 1,25-dihydroxy- 
vitamin D, in X-linked hypophosphatemia compared with that of 
age- and sex-matched control subjects. Scatterplots depict the Pi/ 
PCr ratio vs the Pi to adenosine triphosphate (Pi/ATP) ratio measured 
for each patient (solid symbols) and control subjects (open circles). 
The ellipses are centered at the mean value for each group and their 
semiaxes are +2 SDs from the mean. Top, Control group compared 
with patients not receiving medication. Bottom, Control group com- 
pared with patients receiving medication. Data are from Clarke et 
al. 


PARABIOSIS IN THE HYP MOUSE 


Meyer et al**’*° recently demonstrated a humoral factor, 
unrelated to parathyroid hormone, in the development of 
phosphate wasting in the Hyp mouse. Within 3 weeks of 
parabiotic union through the peritoneal space between a 
Hyp mouse and a normal mouse, renal phosphate wasting 
and hypophosphatemia were documented in the normal 
mouse (Fig 3). After separation of the parabiotic union, the 
renal phosphate wasting ceased and normophosphatemia 
was restored in the normal mice. 

In studies of the brushborder membrane vesicles of the 
normal mouse joined by parabiosis with the Hyp mouse,*° 
a defective phosphate transport was demonstrated, again 
attesting to the transfer of a humoral substance to cause 
hyperphosphaturia in the normal animals. It is unlikely 
that parathyroid hormone is unlikely the cause of the 
phosphaturia, because parathyroidectomy did not affect 
the phosphate transport defect. Glucose uptake in brush- 
border membrane vesicles was unaffected by genotype or 
parabiosis. These studies point to the possibility of a hu- 
moral factor other than parathyroid hormone to account 
for the hypophosphatemia in the Hyp mouse. 
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Fig 3.—Parabiosis experiment in Hyp mice and normal mice. Note 
the substantial hypophosphatemia in the normal mice after 3 weeks 
of parabiosis with the Hyp mice. Double asterisks indicate P<.01; 
single asterisk, P<.05. These are significant differences compared 
with the values above and below the symbols. NS indicates not sig- 
nificant, Data are from Meyer et al.® 


ADVANCES IN MOLECULAR GENETICS 


In the last decade, illuminating molecular genetic re- 
search in the Hyp mouse,” the murine homologue of the 
human disease, stimulated Reade et al*® and Machler et 
al*” in 1986 to localize the human hypophosphatemic gene 
to the distal end of the X-chromosome at the Xp22 region 
or band. 

The building blocks of DNA are called nucleotides. Each 
DNA nucleotide includes one sugar-phosphate backbone 
and one base. The 100 restriction enzymes currently avail- 
able can cut the double-stranded DNA molecule into frag- 
ments at specific recognition sites consisting of specific 
base pair sequences. Each restriction enzyme cuts the 
DNA molecule at each site where the specific base pair 
sequence appears. The resulting DNA fragments, after ex- 
posure to a specific restriction enzyme, can vary in length. 
These variations in the length (“polymorphism”) between 
recognition sites are inherited in a mendelian fashion.” 
Molecular genetics has taken advantage of this restriction 
fragment length polymorphism to test whether a partic- 
ular gene defect may also be inherited together with the 
same fragment. Linking these DNA fragments to a gene 
defect within a large family narrows the search to a frag- 
ment of the 6 million base pairs in human DNA. The 
probes most often linked to an affected family provide a 
better idea of the location of the gene defect.” Such sta- 
tistical analysis of linkage is vastly enhanced by special 
computer programs and the availability of large affected 
families for study. With the use of X-chromosomal probes, 
restriction fragment length polymorphism, and linkage 
statistical analysis, the hypophosphatemic gene has now 
been localized to the Xp22 chromosomal band,***? in close 
proximity to the recently identified Duchenne/Becker 
muscular dystrophy gene. 

Recently, a second murine hypophosphatemic gene 
closely linked to the Hyp gene, the Gy gene (named for 
the Gyro mouse), has been reported”? with cochlear and 
vestibular defects. The discovery of the Gy gene will help 
in the further identification of the gene defect in the human 
disorder.” The presence of two related defects in the 
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mouse—the hypophosphatemia and the cochlear- 
vestibular abnormalities associated with hypophos- 
phatemia—raises the possibility of two linked disease loci 
in humans. It is hoped that work in progress with newer 
markers, subtraction hybridization, automated DNA se- 
quencing, and the polymerase chain reaction technique 
will “close in” on the hypophosphatemic gene in humans 
in the near future. 


QUESTIONS FOR THE FUTURE 


Many questions remain unanswered. The use of mag- 
netic resonance spectroscopy* will examine intracellular 
phosphate and energy metabolism in various test condi- 
tions; isolation and characterization of the humoral fac- 
tor* will substantially advance our understanding of 
phosphate metabolism. Linkage studies*”°'’* to charac- 
terize the two phenotypes” will assist in the isolation of 
the gene and eventually lead to the delineation of its pro- 
tein expression product for early diagnosis. With the rapid 
advances in molecular biology, it is conceivable that gene 
therapy will be available in the next generation for affected 
individuals. This is one example of how basic research can 
lead to definitive treatment. 


We thank Marilyn Reilly for secretarial assistance and Martha D. 
Massie, RD, and Martha D. Wellons for editorial assistance. 
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Article 


Studies in Fetal Malnutrition 


Warren M. Crosby, MD 


è Fetal malnutrition, a worldwide problem, is accompanied 
by varying degrees of lifelong morbidity for the child. Only 
25% of fetal malnutrition is accomplished by maternal risk 
factors known to cause intrauterine growth retardation (ie, 
chronic hypertension, advanced diabetes mellitus, or severe 
preeclampsia). If the malnourished fetus could be detected 
early in pregnancy, nutritional intervention might be suc- 
cessful in improving fetal growth rate and in avoiding the 
morbidity due to malnutrition. This communication reviews 
the almost 40 years of studies by Jack Metcoff, MD, and 
coworkers to unravel the causes of fetal malnutrition and 
their efforts to prevent it. 
(AJDC. 1991;145:87 1-876) 


F etal malnutrition, a term coined by Usher, can be found 

in every country and culture and at every socioeco- 
nomic level.” The effect of nutritional deprivation in utero 
is to decrease the child’s potential for a normal productive 
life after birth. Specifically, increased perinatal morbidity,” 
poor postnatal growth,” reduced numbers of brain cells,* 
altered myelin,” neurologic difficulties, and impaired 
learning ability”® have each been shown to be asso- 
ciated with fetal malnutrition. Fetal malnutrition can be 


See also pp 853, 860, 865, and 877. 


identified in 2% to 3% of newborns in the United States 
and has been estimated to be as frequent as 8% to 10% in 
developing countries.” Fetal malnutrition is not simply de- 
pendent on maternal malnutrition, although the latter 
plays a role. Other maternal diseases besides malnutrition 
are known to be associated with undergrown newborns. 
That maternal hypertension, chronic and the acute form 
of preeclampsia-eclampsia, and advanced diabetes mel- 
litus regularly produce small-for-date babies, implies that 
the vascular component of these diseases can reduce 
uteroplacental blood flow sufficiently to restrict the nor- 
mal flow of nutrients to the fetus. However, only about 
25% to 30% of undergrown newborns occur in mothers 
with such diseases. *° It is clear that fetal malnutrition is a 
complex disease, and one with many causes. Fetal mal- 
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nutrition that occurs in an apparently uncomplicated preg- 
nancy in an apparently healthy mother with a diet con- 
sistent with her peers whose babies are not malnourished 
cries out for an explanation and prevention. 

During World War II, Jack Metcoff, MD, was trained in 
nutrition at the Harvard School of Public Health, Boston, 
Mass. Following completion of this training he was assigned 
to the United Nations Relief and Rehabilitation Administra- 
tion as a public health service officer. He spent a year in Italy 
surveying the nutritional status of high-risk groups in an- 
ticipation of the initiation of the Marshall Plan. After this 
assignment he returned to Boston. Both in Italy and in Mex- 
ico City’s Hospital Infantile, Metcoff studied children with 
severe malnutrition and found that simply refeeding and 
rehydrating severely malnourished children did not always 
prevent their death. Indeed, one of the early publications" 
reported that eight of 13 children hospitalized with severe 
protein energy malnutrition in the study died of their dis- 
ease. One of the first to study intracellular changes in this 
condition, Metcoff found in the muscle cells of these starved 
children differences from those obtained from normal chil- 
dren. It had been shown previously by Metcoff and others’ 
that muscle cells obtained by small percutaneous needle bi- 
opsies from children with kwashiorkor contained more wa- 
ter and sodium content with depleted concentrations of so- 
dium, potassium, and magnesium. Because these 
differences widen just prior to death, it was believed that 
rapid decline in intracellular energy production would ac- 
count for the findings. Investigation of intracellular energy 
production offered promise of finding a way to prevent 
death if the intracellular processes could be reversed. The 
first report using newer microanalytic methods that allowed 
simultaneous analysis of more components of cellular en- 
ergy metabolism was published in Medicine in 1966,'' and 
reported successful measurement of pyruvate kinase, lac- 
tate, malic, and isocitric dehydrogenase enzymes and con- 
centrations of sodium, potassium, chloride, phosphoenol 
pyruvate, pyruvate, alphaketoglutarate, and oxaloacetate. 
As expected, muscle cells from these 13 starving children 
contained increased water and sodium, with significant re- 
duction in the concentration of potassium, phosphoenol 
pyruvate, and oxaloacetate. The activities of each of these 
intracellular enzymes, except lactate dehydrogenase, were 
substantially lowerin the starving children as compared with 
normal controls. Kinetic studies of pyruvate kinase were car- 
ried out in three children, all of whom showed that the en- 
zyme was both quantitatively and qualitatively deficient in 
starving children. 
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58.5 64.75 71.0 77.25 83.50 89.75 96.00 102.25 108.5 


Birth Weight: Gestational Age Ratio 


Fig 1.—The relationship between the adjusted birth weight, birth 
weight-gestational age ratio, and actual birth weight percentiles 
(Lubchenko”). The clear linearity shows an excellent correlation be- 
tween all three criteria for appropriate size at birth and confirms the 
concept that fetal growth is a continuum with malnourished babies 
on one end and overgrown babies at the other. 


Performing muscle biopsies or liver biopsies on dying 
children is an onerous task and also may have been harm- 
ful. The next year, Metcoff et al'* reported that leukocytes 
obtained by simple venipuncture in starving children had 
alterations in energy metabolism similar to muscle cells 
obtained by biopsy. While muscle cells account for the 
largest part of the body’s production and consumption of 
energy, it appeared that leukocytes could serve as bio- 
chemical surrogates for muscle cells in studies of protein 
energy malnutrition.’ Leukocytes from 16 severely and 
four moderately malnourished children were studied and 
compared with leukocytes from normal controls. Substan- 
tial decreases in the cellular content of oxaloacetate, pyru- 
vate, and lactate were found. However, in the moderately 
malnourished children, only minor changes were seen, 
suggesting that alterations in cellular energy metabolism 
can be detected only in leukocytes from severely malnour- 
ished children. Adenosine diphosphate levels in the leu- 
kocytes from the most severely malnourished children 
were markedly decreased, while the decrease in adeno- 
sine triphosphate and adenosine monophosphate concen- 
trations was not significant. It was believed that the data 
indicated that severe protein energy malnutrition pro- 
duces significant alteration in cellular energy production 
characterized by inhibition of the terminal step in gly- 
colysis: the production of adenosine triphosphate by the 
enzyme pyruvate kinase. "°? 

Krebs and Eggleston’ had shown that starvation de- 
creases the activity of pyruvate kinase in the liver and re- 
feeding with carbohydrates induces biosynthesis of the 
enzyme. Severely malnourished children composed a sub- 
stantial part of infant mortality in Mexico City. It became 
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Mean Mean 
No. smokers No. nonsmoker P 


Variable 


Adjusted birth 
weight +56 <.05 


Adjusted baby 
length -0.57 +0.34 <.05 


Maternal height 163 160 <.01 
Pyruvate kinase 11,197 12,414 <.05 
RNA synthesis 18 23 <.01 
Total carotene 96 115 <.01 
Amino acids 
Aspartic acid*t <.01 
Threonine*t <.001 
Serine* <.01 
Proline <.01 
Alanine <.01 
Valinet <.001 
lsoleucinet <,.001 
Leucine*t <.001 
Tyrosine*+ 13 <.01 
Phenylalanine*tt 13 <.001 
Lysine*tt 13 <.001 
Histidine *t+ 13 <.05 
Arginine*t 13 <.01 
Ornithine* 12 <,001 


“Correlated with adjusted birth weight (entire group). 
tCorrelated with adjusted birth weight of nonsmokers. 
+Essential amino acid. 





apparent that small-for-date babies born in that city fre- 
quently displayed many of the clinical and biochemical 
characteristics of malnutrition previously identified in 
starving children. In addition, analysis of leukocytes from 
these newborns showed intracellular changes in energy 
metabolism that were comparable to those changes seen 
in older children with malnutrition. Studies of leukocytes 
from the fetus obtained from cord blood samples at birth 
and compared with studies of the mother’s leukocytes 
drawn at the same time showed changes in energy me- 
tabolism of the leukocytes in the mother that were similar 
to those found in the malnourished fetus. Comparing 
mothers’ leukocyte energy metabolism with the leukocyte 
energy metabolism of their neighbors who had recently 
given birth to normal-sized children showed that the 
mothers of malnourished newborns were different from 
the mothers of normal children despite the fact that the 
mothers generally lived in the same area and ate similar 
diets. Thus, in an overview of malnutrition published in 
the Annual Review of Medicine, Metcoff? stated “in all prob- 
ability the maternal environment is more important to fetal 
growth than genetic factors.” These findings —altered cel- 
lular energy metabolism in children with severe protein 
energy malnutrition; that these alterations were found in 
leukocytes and muscle and liver cells obtained from these 
children; and similar alteration of energy metabolism in 
leukocytes from small-for-date newborns and their moth- 
ers—raised the possibility that analysis of maternal leu- 
kocyte energy metabolism might permit antepartum di- 
agnosis of fetal malnutrition. 

This concept was pursued in Mexico City, where a study 
was carried out to see if it were possible to identify those 
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Quadrant D 
Low Energy 
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Diet Protein, g/kg per Day 


Fig 2.— The relationship between maternal intake of protein and en- 
ergy at midpregnancy and the adjusted birth weight. The general 
linear relationship shows a strong correlation between maternal in- 
take and adjusted birth weight. Dot indicates mothers of babies 
whose adjusted birth weights were normal; star, those mothers 
whose babies had adjusted birth weights that were below 1 SD. Nine 
of the 15 undergrown babies were in the low energy-low protein 
quadrant." 


mothers who were to have malnourished fetuses and iden- 
tify them early in pregnancy so that a nutritional inter- 
vention might prevent the fetal malnutrition. '? This study 
suggested that the normal metabolic activity of leukocytes 
is altered somewhat in late pregnancy, prior to labor, in 
mothers carrying malnourished fetuses.'* Similar alter- 
ation was reported for leukocyte RNA synthesis. It was 
suggested that whatever factor[s] was responsible for this 
alteration of maternal leukocytes also altered the energy 
metabolism of fetal cells. Thus, this pilot study confirmed 
that study of the mother’s leukocytes in midpregnancy 
identified fetuses with a high likelihood of protein energy 
malnutrition; with in utero diagnosis, it should be possible 
to provide nutritional intervention for the mother in an 
attempt to decrease malnutrition in her fetus. 

This concept was pursued by a controlled prospective 
study of the relationship between a large number of ma- 
ternal factors and fetal malnutrition. This study also in- 
troduced the concept of “adjusted birth weight” to allow 
for more definitive identification of the malnourished fe- 
tus. This concept depends on adjusting the actual birth 
weight of the fetus to those demographic factors of the 
parents that are known to affect birth weight. 

Reported were the cases of 182 patients from the Uni- 
versity of Oklahoma (Oklahoma City) prenatal clinics 
whose length of gestation clinically matched their ultra- 
sound measurements, and who had otherwise normal 
pregnancies that resulted in deliveries between 35 and 43 
weeks of gestation.” The length of pregnancy was cor- 
roborated by a Dubowitz score following birth. To account 
for the genetic variability in birth weight adjustments for 
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maternal age, race, parity, height, prepregnancy weight, 
and weight gain during pregnancy as well as the week of 
gestation of birth and the sex of the babies were combined 
to produce an adjusted birth weight that was calculated 
for each newborn. Each adjustment was made according 
to previously reported influences of these factors on birth 
size adjusted by multiple regression analysis of those fac- 
tors in the study mothers. The adjusted birth weight, thus, 
was what a given sex baby in a given mother ata particular 
week of gestation should weigh. This was compared with 
what the newborn actually did weigh and its actual sex and 
birth week. 

The formula used for calculation of adjusted birth 
weight is as follows: 


Adjusted Birth Weight = 1491.9 + 126.1 x 
Gestational Age in Weeks —101.5 x 
Sex (Males = 1, Females = 0) — 150.3 x 
Week of Gestation at Entry — 130.3 x 
Race (White = 0, Nonwhite = 1) + 
72.0X Height (cm) + 98.0 x 
Weight at Entry (kg) + 87.1 x 
Nonpregnant Weight (kg) —108.3 x 
Smoking (No Smoking = 
0, Up to 10 Cigarettes/d 
1, 11 to 20 Cigarettes/d 
2, 21 to 30 Cigarettes/d 
and 231 Cigarettes/d = 4) + 119.5 x 
Fundal Height at Entry (cm) + 43.5 x 
Parity Including This Pregnancy (No.) 


3, 


The differences between the adjusted birth weight and 
the actual one thus reflected the degree of overgrowth or 
undergrowth of the baby. It became clear that there is a 
continuum of appropriate fetal growth from very small to 
very large. For statistical purposes, the study defined a 
fetus whose adjusted birth weight was 1 SD below the 
mean as having fetal malnutrition, while those that 
weighed more than 1 SD above the mean were termed 
“macrosomic.” A small-for-gestational-age baby, one that 
was termed as having fetal malnutrition, could thus be 
defined with more precision than previously. Figure 1 
shows there isa linear relationship between three different 
criteria of appropriate fetal size at birth. 

This study’? introduced the important concept of the 
adjusted birth weight and showed that it correlated with 
biochemical factors measured in maternal leukocytes. 
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Fig 3.— Percent variance in birth weight due to various characteristics 
by multiple regression analysis 


From this study, the largest contributor to fetal size at birth 
was length of gestation. Smoking had a clear negative ef- 
fect on adjusted birth weight. So much so in fact, that to 
study the relationship of the many factors measured in the 
plasma and leukocytes and comparing them with adjusted 
birth weight, the initial study group was divided into 
smokers and nonsmokers. The relationship between the 
two is shown in Table 1. 

The plasma constituent measured at midpregnancy that 
most highly correlated with fetal malnutrition was caro- 
tene. This finding was entirely unexpected. The maternal 
serum carotene level was negatively correlated with ma- 
ternal smoking, but the correlation with fetal malnutrition 
was even greater in nonsmoking mothers. Similarly, 
plasma zinc level was also correlated directly with ad- 
justed birth weight. Maternal serum concentration of 
amino acids, like carotene and zinc, was found to correlate 
with fetal growth. Ten aminoacid levels in maternal serum 
had a statistically significant correlation with adjusted 
birth weight. ' 

The data in this study were analyzed by linear and by 
multiple regression techniques. Linear regression identi- 
fied the rank order of factors that make up the contribu- 
tions to adjusted birth weight. Figure 2 shows the rela- 
tionship between maternal protein and energy intake and 
the adjusted birth weight of the baby. 

Multiple regression analysis identified the effect of sev- 
eral variables on a single variable. In this analysis, nine 
variables contributed at the .05 level to adjusted birth 
weight. Table 2 shows this relationship. Beta-carotene and 
smoking headed the list, followed by family income. While 
some of these correlations had been observed by others, 
the mechanism by which an individual factor influences 
fetal growth is entirely unknown. 
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Fig 4.—I/nteraction of special supplemental food program for 
women, infants, and children (WIC) and smoking on birth weight. 
This was adjusted for gestational age, sex, prenatal visits, race, in- 
terval since last pregnancy, previous low-birth-weight babies, and 
entry weight. The graph shows the overall effects of WIC and smok- 


ing. 


The leukocyte data also showed correlation of energy 


: metabolism of the leukocyte with adjusted birth weight. 


The adenosine diphosphate generation, phosphofructoki- 
nase activity, RNA synthesis, and cell size each correlated 
with adjusted birth weight at a .05 level of significance. "5 

It is clear from this study that many things that control 
leukocyte metabolism also relate to the growth of the fetus. 
This study identified those factors that can be measured 
in maternal blood in midpregnancy that correlate signif- 
icantly with the presence of a malnourished fetus at birth. 

Further studies by McClain et al’ continued to dem- 
onstrate positive correlations between serum amino acid 
levels in midpregnancy and the baby’s size at birth. They 
showed that the concentration of total free amino acids in 
plasma from mothers carrying malnourished fetuses was 
significantly lower than from mothers having normal- 
sized fetuses at birth. Abnormally low levels of aspartic 
acid, serine, alanine, tyrosine, ornithine, and arginine cor- 
related with fetal malnutrition. The branched chain amino 
acids, isoleucine and valine, were at normal levels in moth- 
ers with malnourished fetuses. '° 

From the enormous complexity indicated by the rela- 
tionship of this multitude of serum and intracellular met- 
abolic components with fetal growth, the concept of nu- 
tritional interrelationships interfering with normal fetal 
growth began to emerge. In a lecture to the symposium 
on The Year of the Child in Ontario, Canada, in 1979, Met- 
coff” reported that the various maternal supplemental 
feeding experiments that had been performed in devel- 
oping countries had a small influence on average birth 
weight. An increase of 60 to 80 g was seen to be hardly 
worth the effort. But Metcoff pointed out in these studies 
that every mother in the experimental group was given 
supplemental nourishment. Because most of the fetuses 
in that group of women were not malnourished in the first 
place, the supplement would be expected to have little 
effect on them. The weight gain for malnourished fetuses 
produced by maternal feeding is thus diluted by the 
weight of the normal fetuses for which maternal feeding 
was not necessary. Mothers of most malnourished fetuses 
are not malnourished themselves; supplementation of diet 
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in an across-the-board study might be predicted to have 
little detectable effect on the mean birth weight for the 
entire group. Nutritional imbalances are probably as im- 
portant as a simple deficiency, and simple deficiencies in 
maternal diets, except in rare instances, are not found in 
developed countries. 

The concept that complex interrelationships between 
various nutrients that affect fetal growth was tested in a 
study using inbred rats in 1981."° In this study, three 
groups of pregnant rats were fed similar diets containing 
narrowly similar amounts of protein and energy. The two 
experimental groups were provided diets containing ex- 
cess disposable amino acids with adequate net protein and 
energy intakes. One of the two experimental groups dif- 
fered by having threonine limited from the otherwise nor- 
mal protein and energy diet. Fetal growth retardation oc- 
curred in both of the experimental groups and was greatest 
in the threonine-restricted group. The conclusion of the 
study was that a relative excess of small neutral amino 
acids which, along with the larger neutral amino acids, 
competes with threonine for transport into cells. When 
there is adequate threonine concentration in the serum, 
the excess of small neutral amino acids limits entry of thre- 
onine into cells. By further limiting intake of threonine, an 
essential amino acid, the effect is augmented and fetal 
growth retardation becomes worse. Furthermore, this 
study was designed to test the concept that maternal ca- 
tabolism would be able to correct the imbalance by the 
provision of the diminished amino acid supplies from the 
mother’s protein stores. This did not occur and, at least 
in this instance, it appears that maternal protein catabo- 
lism cannot make up the difference when imbalance rather 
than a deficiency occurs in her diet. 

In a later article, Metcoff et al’? state “maternal genetic 
factors account for about 25% of variance in birth weight” 
and “the fathers genetic contribution to the variance is 
only about 1 to 2%.” As shown in Fig 3, the proportions 
of variance in birth weight accounted for by some maternal 
characteristics and environmental factors are as follows: 
maternal age, education, and previous delivery of low- 
birth-weight infant account for 8% of the variance; ma- 
ternal height and prepregnant weight explain another 8%. 
Coffee and alcohol consumption have a negative influence 
on fetal growth and contribute about 2% of the variance. 
Cigarette smoking has a major deleterious influence and 
accounts for 3% to 6% of the variation and the effect is 
related to the number of cigarettes smoked per day. 

Maternal weight gain from midpregnancy to term con- 
tributes about 3% of the variance, and total weight gain 
during pregnancy contributes another 3% to 6%. Metcoff 
goes on to say that this report shows that birth weight is 
related to maternal nutrition and can be predicted from a 
set of maternal characteristics and nutrition-related mea- 
surements obtained in midpregnancy. 

During the 1970s and early 1980s, the registration of pa- 
tients from the prenatal clinics at the University of Okla- 
homa Hospitals continued. The next study of these 
women was supported by the US Department of Agri- 
culture and was based on the food supplementation pro- 
gram of that department (Special Supplemental Food Pro- 
gram for Women, Infants and Children [WIC]) and was 
designed to test the hypotheses that women destined to 
have malnourished newborns could be identified at mid- 
pregnancy with the prediction equation based on previous 
subjects drawn from the same population using both de- 
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mographic and biochemical data.” This study enrolled pa- 
tients based on predicted fetal malnutrition. (The predic- 
tion was based on those maternal demographic factors that 
had been correlated with fetal malnutrition in previous 
studies.) The demographic equation identified 226 women 
who were predicted to have either large or small babies of 
the 410 enrolled in the study. One third of all of the moth- 
ers’ diets were unsupplemented and two thirds of the 
mothers were given standard WIC supplementations. The 
results of this study indicated that, aside from the week 
of gestation during which birth occurred, the strongest 
maternal effect on adjusted birth weight was smoking. Of 
interest, however, is that WIC supplementation amelio- 
rated the negative effect of smoking on birth weight (Fig 
4). The effect was dose dependent, ie, the greatest effect 
of smoking on unsupplemented mothers increased with 
the number of cigarettes smoked per day, but the differ- 
ence could be seen only at a daily smoking level of more 
than 10 cigarettes per day. 

Because of previous findings that carotene and, to a 
lesser extent, cholesterol, correlated with fetal malnutri- 
tion, the next study, again supported by the US Depart- 
ment of Agriculture, reported the relationships between 
midpregnancy maternal plasma levels of carotene and 
cholesterol in relationship to birth weight in smoking and 
nonsmoking mothers.*' The outcome of these studies is 
curious, but it reflects the complex interaction of levels of 
plasma nutrients and fetal malnutrition. The heavy hand 
of cigarette smoking can also be seen. This study indicated 
that smoking not only reduced the birth weight of mal- 
nourished fetuses, but it also altered the relationship be- 
tween carotene, cholesterol, and birth weight. Smoking 
continued to show a negative effect on fetal growth, and 
in nonsmokers there was a clear relationship between 
plasma cholesterol level and adjusted birth weight. The 
interactive effect of smoking, cholesterol, and carotene on 
birth weight was significant (P= .017) after adjusting for 
the demographic factors and gestational age. 

From these studies and from the observations of others, 
our understanding of the relationship between maternal 
nutrition and fetal growth and development leaves a lot 
to be desired. The growth and reproductive functions of 
the billions of cells in the body and the biochemical in- 
teractions across cellular membranes are poorly under- 
stood because of the enormous complexity between the 
various molecules that are transported across cell mem- 
branes and what happens to them in the process of me- 
tabolism. This complexity is made considerably more dif- 
ficult when one tries to study the process in the developing 
fetus because of the interposition of both maternal nutri- 
tion, the placenta, and changes in cellular metabolism of 
the fetus as it matures. 

The contributions of Jack Metcoff to the understanding 
of the relationship between maternal nutrition and fetal 
growth and development during a 40-year period has en- 
abled us to recognize the complexity and to identify those 
relationships that can be measured so that the likelihood 
for fetal malnutrition can be quantified by studying the 
mother in midpregnancy. Since we still do not understand 
the relationship between maternal nutrition and fetal de- 
velopment directly, nutritional intervention is still con- 
fined to “shotgun” approaches. 

From this professional lifetime of study, several salient 
points are evident: (1) Fetal malnutrition resembles post- 
natal malnutrition and appears to have many of the same 
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cellular changes. (2) Fetal malnutrition is a complex dis- 
order and has many causes, including genetic, placental 
insufficiency caused by maternal vascular and other dis- 
eases, and, as Metcoff’s studies have shown, by derange- 
ments and imbalances of various nutrients in the maternal 
biochemical milieu that are apparently entirely apart from 
known maternal diseases. (3) The concept of adjusted 
birth weight is an important tool to increase the precision 
by which we can identify malnutrition in the newborn. 

The clinical observation of subjective factors such as 
wrinkled skin and apparent deficiency of subcutaneous fat 
is entirely too crude a variable on which to compare the 
outcome of nutritional interference. Similarly, actual birth 
weight is so much dependent on racial and demographic 
factors that raw birth weight itself is also too crude a mea- 
surement for appropriate use. Metcoff has shown that fetal 
nutrition, like normal growth and development, is a con- 
tinuum from inadequate to excessive and that the inad- 
equacies and excesses are not just simply related to the 
dietary intake of the mother. By using the adjusted birth 
_ weight, a calculation based on demographic factors that 

indicates what a given fetus in a given mother should 
weigh at a given week of gestation, the researcher acquires 
the opportunity to be more precise in studying the rela- 
tionship of maternal nutrition to fetal growth. 

The use of the leukocyte as a surrogate for the rapidly 
growing and developing cells of the fetus was also a major 
contribution to our ability to study fetal malnutrition. Met- 
coff’s illustration of the relationships between maternal 
leukocyte biochemistry and fetal growth is important. 
However, there are differences between leukocytes and 
developing cells and perhaps these differences limited our 
capability for drawing direct inferences from the findings 
of leukocyte metabolism and that of the cells of the grow- 
ing fetus. 

Of most importance, perhaps, is Metcoff's demonstra- 
tion of the enormous complexity of the system. His rat 
study pointed out that even with excess availability of 
amino acids in the maternal serum, fetal malnutrition still 
could occur when combinations of these amino acids in- 
terfered with the transfer mechanisms of other amino ac- 
ids across cell membranes. Our understanding of individ- 
ual mechanisms that only alter cellular metabolism, but do 
not kill the cell, is sparse. In most cases we do not know 
precisely what the effect of halving or doubling of the con- 
centration of a molecule such as carotene will do to cellular 
growth and development, whether we are measuring that 
concentration in the maternal serum, the fetal serum, the 
fetal interstitial space, or within the fetal cells themselves. 
If we are ever to develop the capability of reversing fetal 
malnutrition prior to birth, we will need to better under- 
stand these complex interrelationships. Jack Metcoff has 
laid some of the groundwork for this process. By the use 
of Metcoff’s concepts, we should be able to identify those 
fetuses at greatest risk for malnutrition and apply an ap- 
propriate nutritional intervention. Sooner or later this will 
become possible with precision. Those malnourished fe- 
tuses should, with prenatal treatment, be able to start in- 
dependent life with a healthier set of organs and a better 
capability to become contributing rather than dependent 
citizens. 

The following persons have played major roles in the series of stud- 
ies of fetal malnutrition performed in Dr Metcoff’s laboratories: Paul 
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Costiloe, PhD; Harold Sandstead, MD; C. E. Bodwell, PhD; Joan 
Wikman-Coffelt, PhD; Alfonso Bernal, MD; Pablo Yoshida, MD; Sil- 
vestre Frank, MD; Luis Velasco, MD; A. Sosa; Gail Jacobson; Carolyn 
Johnson; Larry Bentle, PhD; Timothy Cole; Carmen de la Pena; Eliz- 
abeth Kaiser, PhD; Dutta Seshachalam, PhD; David Milne, PhD; 
Stephen Majors; Takashi Yoshida, MD; Adolfo Rosado, MD, PhD; 
Juan Urrusti, MD; Ricardo Madrazo, MD; Myriam Morales, MS; M. 
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Partial Hypoparathyroidism 


A Variant of Transient Congenital Hypoparathyroidism 


Sang Whay Kooh, MD, FRCPC, Ann Binet, BSc, RN 


è We encountered three children who had neonatal hypo- 
calcemia followed by a period of normocalcemia and recur- 
rence of hypocalcemia later in childhood. They were full-term 
infants with normal birth weights who developed hypocalce- 
mia within the first 48 hours after birth. The hypocalcemia 
resolved in 1 week, 3 months, and 14 months in the three pa- 
tients. The recurrences of hypocalcemia occurred at 4, 7, and 
12 years of age. Their plasma parathyroid hormone concen- 
trations were consistently low but detectable. We suggest that 
partial hypoparathyroidism is the underlying abnormality in 
these patients and that neonatal hypocalcemia in otherwise 
healthy infants indicates the need for calcium measurements 
during childhood and adolescence. 
(AJDC. 1991;145:877-880) 


M ost cases of hypocalcemia during the neonatal period 

are transient.’ It seldom signals the onset of a per- 
manent disorder of calcium homeostasis, such as primary 
hypoparathyroidism. However, some children who de- 
velop symptomatic hypocalcemia during the neonatal pe- 
riod that requires treatment for weeks to months ulti- 
mately recover from hypocalcemia. The diagnosis of 
transient congenital hypoparathyroidism has been ap- 
plied to this condition.** Bainbridge et al* questioned 


See also pp 853, 860, 865, and 871. 


whether these patients truly recover from hypoparathy- 
roidism and speculated that the patients who recover from 
the neonatal hypocalcemia have a compensated form of 
hypoparathyroidism. Herein, we describe three patients 
who had neonatal hypocalcemia followed by a period of 
normocalcemia and then a recurrence of hypocalcemia 
later during childhood. 


METHODS 
Plasma calcium, magnesium, and phosphate levels were mea- 
sured with a Kodak Ektachem 400 analyzer (Eastman Kodak Co, 
Rochester, NY) from 1984 to 1988 and a Kodak Ektachem 700 
analyzer since 1989. The ionized calcium level was analyzed with 
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a Nova Stat Profile 4 (Nova Biochemical, Waltham, Mass). The 
reference ranges and conversion factors from millimoles per liter 
to milligrams per deciliter are shown in the Table. Plasma par- 
athyroid hormone (PTH) was assayed until 1986 by radioimmu- 
noassay with antisera directed toward the N- and C-terminals of 
the PTH molecule and from 1987 to the present by an immu- 
noradiometric method with the intact PTH kit (ALLEGRO, 
Nichols Institute, Los Angeles, Calif). The normal reference 
range for the intact PTH assay was 10 to 65 ng/L, and the sen- 
sitivity of the assay was 1 ng/L. The reference range for the assays 
performed before 1987 was adjusted so that these values also 
ranged from 10 to 65 ng/L. 


PATIENTS 


Patient 1.— Patient 1 was born June 29, 1974. The biochemical 
findings and treatment of this female patient are presented in Fig 
1. The patient was born at a local hospital at 38 weeks’ gestation 
with a birth weight of 2930 g. She became irritable and developed 
tonic-clonic convulsions on the first day of life. Plasma chemistry 
levels were as follows: calcium, 1.43 mmol/L; magnesium, 0.86 
mmol/L; and phosphate 1.95 mmol/L. Intravenous and oral cal- 
cium treatment improved the hypocalcemia, and the patient was 
sent home without medication at 1 week of age. The plasma cal- 
cium level at the time of discharge was 2.15 mmol/L. The plasma 
calcium and phosphate levels were normal in both parents. She 
was hospitalized again at 4 weeks of age for investigation of 
asymptomatic hypocalcemia and was subsequently transferred 


Calcium 2.25-2.59 


Magnesium 
Newborn 0.75-1.15 


Children 0.70-0.94 
Adults 0.65-1.00 


Phosphate 
Birth-1 mo 1.62-3.10 


1-4 mo 1.55-2.62 


5.02-9.61 
4.81-8.12 


4.03-6.82 
1.30-2.20 


4 mo-1 y 


1-4 y 
4-8 y 
9-14 y 
15 y+ 


1.16-2.10 
1.16-1.81 
1.07-1.71 
0.87-1.52 


3.60-6.51 
3.60-5.61 
3.32-5.30 
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Fig 1.—Case 1. Plasma parathyroid hormone (PTH), phosphate, and 
calcium concentrations and treatment. Vertical bars indicate normal 
reference range; IV, intravenous. 
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Fig 2.—Case 2. Plasma parathyroid hormone (PTH), phosphate, and 
calcium concentrations and treatment. Vertical bars indicate normal 
reference range; PO, by mouth; and IV, intravenous. 


to our hospital on July 31, 1974. The plasma calcium level was 
1.70 mmol/L, and the phosphate level was 2.80 mmol/L. She was 
treated with intravenous calcium and oral calcitriol (1,25- 
dihydroxyvitamin D,) which was later changed to la- 
hydroxyvitamin D,. Results of immunologic studies were nor- 
mal. She was discharged from the hospital at 3 months of age 
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Fig 3.— Case 3. Plasma parathyroid hormone (PTH), phosphate, and 
calcium concentrations and treatment. Open circles indicate PTH 
values before 1987, adjusted to represent their relative value equiv- 
alent to those determined by the present immunoradiometric assay 
(see “Methods” section); closed circles, PTH values determined with 
presently used radiometric method (see “Methods” section); and 
vertical bars, normal reference range; PO, by mouth; and IV, in- 
travenous. 


when the plasma calcium levels could be maintained above 2.00 
mmol/L. Shortly thereafter, la-hydroxyvitamin D, therapy was 
discontinued, with frequent monitoring of plasma calcium levels; 
plasma calcium levels were maintained above 2.25 mmol/L. At 
18 months of age, the calcium level was 2.45 mmol/L and the 
phosphate level was 1.77 mmol/L. 

Except for a generalized developmental delay, first noted at 
7 months of age, the patient had no clinically important illnesses 
until she was 12 % years of age in 1986, at which time she began 
to experience difficulty bending her fingers and numbness of her 
hands and feet. Several months later, following a minor viral 





illness, she lost consciousness while watching television. On ad- 
mission to a local hospital, she had a plasma calcium concen- | 


tration of 1.35 mmol/L, an ionized calcium level of 0.69 mmol/L 
(reference range, 1.10 to 1.30 mmol/L), a phosphate level of 2.45 
mmol/L, and a PTH level of 28 pmol/L (reference range, 29 to 
85 pmol/L). The electroencephalogram was interpreted as show- 
ing “abnormalities consistent with a metabolic disorder.” 

During the last 3 years, she has received therapy with calcitriol, 
ranging from 0.02 to 0.03 pg/kg per day, and maintained a 
plasma calcium concentration between 2.05 and 2.35 mmol/L, a 
phosphate level between 1.40 and 1.65 mmol/L, and a PTH level 
of 5 to 9 ng/L. She has had frequent minor viral illnesses but no 
bacterial infections. She attends a special class for the learning 
impaired. The renal responses to exogenous PTH were tested in 
1990. Injection of human PTH (1-38, Bissendorf Peptide GmbH, 
Wedemark, Germany) raised the cyclic adenosine monophos- 
phate excretion rates 55-fold and decreased the tubular reabsorp- 
tion of phosphate from 93% to 67%. 

Patient 2.—Patient 2 was born November 20, 1980. The bio- 
chemical findings and treatment of this female patient are shown 
in Fig 2. She was born after a normal pregnancy at a birth weight 
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Fig 4.— Plasma calcium and parathyroid hormone (PTH) concentra- 
tions of various parathyroid disorders. Solid circles indicate partial 
hypoparathyroidism; open circles, pseudohypoparathyroidism type 
I (Aand B); X's, secondary hyperparathyroidism (X-linked hypophos- 
phatemia treated with phosphate); solid squares, MEDAC (multiple 
endocrine deficiency, Addison's disease, and candidiasis); trian- 
gles, DiGeorge syndrome; and large shaded square area, normal 
calcium and PTH values. 


of 2860 g. On the second day of life, she was noted to be “dusky” 
around the mouth. A chest roentgenogram and an electrocar- 
diogram were normal. The plasma calcium concentration was 
found to be 1.55 mmol/L, the magnesium level was 0.75 mmol/L, 
and the phosphate level was 2.42 mmol/L. The maternal plasma 
calcium, phosphate, and PTH concentrations were normal. 

The hypocalcemia resolved after intravenous and oral calcium 
administration, skin color improved, and she was discharged 
from hospital at 7 days of age without medication. The plasma 
calcium and phosphate levels at the time of discharge were 2.25 
and 2.42 mmol/L, respectively. Plasma calcium and phosphate 
concentrations at 4 months and 18 months of age were normal. 
She remained in good health, except for episodes of otitis media 
and skin allergy. 

At 4 years of age, in 1985, she began to complain of cramps in 
her hands and feet. The plasma calcium level was 2.01 mmol/L, 
the ionized calcium level was 1.04 mmol/L, the phosphate level 
was 1.41 mmol/L, the magnesium level was 0.64 mmol/L, and the 
PTH level was 31 ng/L (reference range, 10 to 65 ng/L). Immu- 
nologic studies yielded normal results. 

The patient has been treated with calcitriol since 1987. The 
plasma calcium levels have been borderline normal to mildly hy- 
pocalcemic. Plasma magnesium levels were also mildly low, at 
0.53 to 0.64 mmol/L (reference range, 0.70 to 0.95 mmol/L), and 
the plasma PTH level was 7 to 17 ng/L. 


Patient 3.—Patient 3 was born December 22, 1970. The bio- 
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chemical findings and treatment of this female patient are shown 
in Fig 3. The patient, now 20 years of age, was born at 39 weeks’ 
gestation by cesarean section due to irregular labor. Her birth 
weight was 3750 g. She had an Apgar score of 2 and required 
resuscitation and oxygen therapy. Her condition improved 
promptly. However, she suffered generalized convulsions on the sec- 
ond day of life. The plasma calcium level was 1.55 mmol/L, the mag- 
nesium level was 0.95 mmol/L, and the phosphate level was 2.01 
mmol/L. No other cause of the seizure disorder was found, and no 
evidence of cardiac or immunologic abnormalities was found. She had 
a high-pitched, shrill cry that was later diagnosed as laryngomalacia. 
Repeated injections of parathyroid extracts increased the plasma cal- 
cium concentrations. Maternal plasma calcium and phosphate con- 
centrations were normal. She was treated with 8400 U of vitamin D, 
and oral calcium supplementation. 

At 12 months of age, the vitamin D, treatment was reduced, 
and it was stopped completely at age 14 months in 1972. The 
subsequent course, as shown in Fig 3, indicates that she remained 
normocalcemic until she was 7 years of age in 1977, when the 
plasma calcium started to fall below the normal value. Plasma 
PTH values were either at the lower end of normal or below the 
normal range. During a trial period of oral calcium supplemen- 
tation, the plasma calcium level decreased further. Calcitriol ther- 
apy, which was started at 10 years of age, has been maintaining 
the plasma calcium level within the normal range. Plasma PTH 
concentrations continue to be below normal. In addition to hy- 
poparathyroidism, she has adolescent exogenous obesity and re- 
sidual hoarseness of the voice. 


COMMENT 

Substantial hypocalcemia during the early neonatal pe- 
riod is uncommon in full-term normal infants. Most pa- 
tients with early neonatal hypocalcemia are premature, 
have birth asphyxia, or are born to diabetic mothers.** All 
of our patients were born at term with normal birth 
weights to nondiabetic mothers. Patient 3 had a history of 
neonatal distress, but her only outstanding problem was 
related to hypocalcemia. 

The hypocalcemia resolved within a week in patient 2, 
and before 3 and 14 months of age in patients 1 and 3, 
respectively. These patients would have been diagnosed 
as having either neonatal hypocalcemia or transient con- 
genital hypoparathyroidism had they not returned witha 
recurrence of hypocalcemia later in childhood. 

It is not difficult to understand the cause of hypocal- 
cemia during the neonatal period. The limited capacity of 
the parathyroid glands in these infants rendered them un- 
able to respond adequately to decreases in plasma calcium 
concentration caused by the abrupt cessation of maternal 
supply of calcium and the accumulation of phosphate load 
from the endogenous source. It is more difficult, however, 
to understand what brought about the recurrence of hy- 
pocalcemia. Patient 1 had hypocalcemic convulsions fol- 
lowing a minor respiratory illness. However, this patient 
had had symptoms suggestive of hypocalcemia for at least 
several months before the convulsions. The childhood hy- 
pocalcemia developed gradually over several years in pa- 
tients 2 and 3. It appears that the parathyroid reserve was 
inadequate to meet the normal demands of childhood. 

In all three patients, the PTH levels were either at the 
low end of or below the normal range, but they were con- 
sistently detectable by a sensitive assay. In patient 3 only, 
PTH levels were measured during the normocalcemic pe- 
riod; the levels were consistently low but were detectable. 
This patient, and most likely the other two patients, had 
permanent partial hypoparathyroidism regardless of their 
plasma calcium concentrations. 

Among disorders of calcium homeostasis encountered 
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during the neonatal period, the DiGeorge syndrome most 
closely resembles congenital partial hypoparathyroidism 
as far as the parathyroid function is concerned. A number 
of reports indicate that the DiGeorge syndrome is heter- 
ogeneous and may be partial in immunologic, cardiac, and 
parathyroid abnormalities.”"* The PTH concentrations of 
the three patients with partial DiGeorge syndrome fol- 
lowed up in our clinic are within the range found in con- 
genital partial hypoparathyroidism reported herein (Fig 
4). Mallette et al’ described four neonates who had tran- 
sient congenital hypoparathyroidism with anomalies of 
the pulmonary valve. Our patients had no cardiac or im- 
munologic abnormalities. 

Some acquired forms of hypoparathyroidism may also 
be partial. For example, during the progression of MEDAC 
syndrome (multiple endocrine deficiency, Addisons dis- 
ease, and candidiasis), the patient may have partial PTH 
deficiency (Fig 4). Similarly, in the course of iron storage 
disease in thalassemia, the patient may go through a phase 
of partial hypoparathyroidism before developing com- 
plete hypoparathyroidism. In these acquired conditions, 
however, the underlying disease is usually obvious, and 
the disease involves other organs in addition to the 
parathyroid gland. In all of these conditions, the degree 
of PTH deficiency will be better defined in the future, as 
sensitive assays for plasma PTH measurements become 
more readily available.'*"* It is possible that the patients 
described herein are unusual examples of patients with 
transient congenital hypoparathyroidism. We rather be- 
lieve, however, that partial hypoparathyroidism is a prob- 
lem shared by all patients with transient congenital hypo- 
parathyroidism, to a greater or lesser degree. There are 
lessons to be learned from our patients for physicians car- 
ing for newborns and children: (1) transient congenital hy- 
poparathyroidism is not always transient, (2) neonatal 
hypocalcemia may signal permanent partial hypoparathy- 
roidism, and (3) hypocalcemia in an otherwise normal ne- 
onate should be followed up with blood calcium measure- 
ments during childhood and adolescence. 
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Educational Intervention 


Clinic-Based Intervention to Promote Literacy 
A Pilot Study 


Robert Neediman, MD; Lise E. Fried, MSPH; Debra S. Morley, MA; Sunday Taylor; Barry Zuckerman, MD 


@ Educational research has shown that children become lit- 
erate more easily if their parents read to them. A clinic-based 
program was designed to encourage early book use among 
parents of children at risk. It included (1) waiting room read- 
ers, (2) guidance about literacy development, and (3) pro- 
vision of children’s books at each visit. Seventy-nine parents 
of children aged 6 to 60 months were interviewed. Parents 
who had previously received a book were more likely to 
report looking at books with their children or that looking 
at books was a favorite activity (adjusted odds ratio, 4.05). 
This association was strongest among parents receiving Aid 
to Families With Dependent Children (odds ratio, 7.8). This 
preliminary study suggests that pediatricians can play a role 
in enriching children’s early literacy environments, espe- 
cially for children at high risk of school failure. 
(AJDC. 1991;145:881-884) 


R eading failure disproportionately affects children from 

socially disadvantaged homes and contributes to the 
propagation of the cycle of poverty.' Pediatricians have a 
special opportunity to encourage behaviors that improve 
the child’s chances to become literate. Parents come to the 
clinic regularly throughout their children’s early years, 
and they expect to receive guidance that is important to 
the well-being of their children. Guidance from the pe- 
diatrician occurs within the context of a personal relation- 
ship and can be tailored to the individual child and family. 

Current research on literacy acquisition assigns a critical 
role to the child’s early literacy environment. Young chil- 
dren learn about the formand function of written language 
through daily exposure to print mediated by their parents 
or other adults. The quality of these early experiences af- 
fects the child’s ability to Profit from formal reading in- 
struction once in school.“ Thus, interventions that en- 
hance the child’s early exposure to literacy may increase 
the chances of reading success, even in the face of other 
risk factors associated with poverty. 
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While a variety of experiences contribute to the pre- 
school child’s emerging literacy, there is consensus among 
researchers that exposure to children’s books is particu- 
larly important.*” Children who are read to learn that 
printed words convey information they want to know. 
This realization motivates them to master reading, a task 
that, by nature, is repetitious and often frustrating.” Book 
sharing routines also familiarize children with the 
question-and-answer format prevalent in elementary 
schools, smoothing the transition from home-based to 
school-based learning.” 

For infants and toddlers as well as preschool children, 
books provide a context for language and cognitive devel- 
opments related to literacy acquisition and school success. 
Rhythmic speaking and holding enhance infant attention. "° 
Parents are more responsive to their children’s utterances 
while looking at books together than during free play or play 
with a toy.'' With repeated “reading,” increasingly complex 
language routines develop, from the simple labeling of ob- 
jects to descriptions of events to the child’s creation of fictions 
about his or her own experiences relating to the book.'*™* 
As a group, children from underprivileged homes experi- 
ence fewer of these important book-sharing interactions than 
do their more advantaged peers.*” Because of the benefits 
of early book sharing and the special potential for parent 
education in the pediatric clinic, we implemented a program 
in the Pediatric Primary Care Clinic at Boston (Mass) City 
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0-8th grade 
9-11th grade 
High school praca 
Post-high school 


Government support (n=77)* 
AFDC 


No AFDC 
Marital status (n= 62)* 
Single 
*Patient numbers are less than 79 due to missing data. AFDC 
indicates Aid to Families With Dependent Children. 


Hospital to promote literacy development by encouraging 
parent-child book sharing. 

The purpose of this pilot study was to assess parental re- 
sponse to the clinic-based literacy program. We hypothe- 
sized that exposure to the literacy program would be asso- 
ciated with increased book use by the parents and children. 


SUBJECTS AND METHODS 
Intervention 

The clinic-based literacy program began in March 1989. The pro- 
gram included three components: (1) volunteers who read aloud to 
children in the waiting room, (2) counseling by the pediatrician 
about literacy development, and (3) book distribution. The program 
was designed so that a child would spend time with the reader in 
the waiting room and then move to the examination room where 
parent education about literacy development and a free book would 
be delivered together as part of anticipatory guidance. 

Volunteers from the hospital and surrounding community un- 
derwent a 1-hour training session that focused on flexibility in 
approaching children of different ages and interests (eg, not al- 
ways sticking to the printed text as well as encouraging partic- 
ipation) and supporting positive parental responses (eg, com- 
menting on the child’s level of interest). In practice, the content 
of the reading sessions varied depending on the particular reader, 
child, and level of activity in the waiting room. 

Pediatricians, residents, and nurse-practitioners were trained via 
a combination of lectures on literacy development and workshops. 
The workshops focused on ways to support parents’ appropriate 
desire to perceive their children as “smart” without encouraging 
undue pressure to “learn to read” too early. No set content for the 
anticipatory guidance was established, and in practice the coun- 
seling varied depending on the particular practitioner and family. 

A selection of developmentally and ethnically appropriate 
books was obtained in sufficient quantity that every child from 
6 months through 6 years of age could take home a free book after 
each visit. A stock of books was kept in the clinic for pediatricians 
to distribute to their patients. 

Subjects 

Between January and April 1990, parents bringing their children 
to the Boston City Hospital Pediatric Primary Care Center for rou- 
tine care were recruited for the study. Parents present in the waiting 
room during the hours that the interviewer worked were asked to 


participate. Parents who were conversant in either English or Span- 
ish and whose children were between the ages of 6 and 60 months 
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were included in the study. Parents were excluded if the children 
were acutely ill or had not received routine care in the clinic within 
the past 6 months. Few parents who met the study criteria refused 
to participate; however, no record of refusals was kept. 


Survey Design 

The study employed a 15-minute structured interview admin- 
istered by a research assistant who was not otherwise associated 
with the literacy program. Respondents consented to answer a se- 
ries of questions about how their child “spends his/her time.” They 
were not told at the outset that the focus of the questions was lit- 
eracy, although this was made clear after information regarding the 
principal outcome had been elicited. The study was approved by 
the Boston City Hospital Human Investigations Committee. 

After demographic data were obtained, parents were asked to 
provide a 24-hour “activity recall,” modeled after a 24-hour diet 
recall, including everything they did with their child during that 
period. To increase the recall of details, the day was broken down 
into three periods: waking to lunch, lunch to dinner, and dinner to 
bedtime. If parents responded “We played,” they were asked to 
describe what they actually did. Parents were then asked what their 
child’s three favorite activities were, excluding eating and sleeping. 
These questions were presented in an open-ended format and at 
a point in the interview when no mention had yet been made of 
books or reading. Thus, the parents’ responses were not likely to 
have been biased by any tendency to give answers they thought 
were desirable or expected. “Literacy orientation” was scored as 
positive if the parent mentioned looking at books or magazines with 
the child during the past 24 hours or included looking at books 
among the child’s three favorite activities. This measure was de- 
signed to reflect parent-and-child behaviors believed to be partic- 
ularly literacy-promoting and to be least subject to reporting bias. 

After these open-ended questions, parents were asked specific 
questions regarding their use of books with their child and the 
number of books in the home. Parental reading habits and a his- 
tory of having been read to during childhood were then assessed. 
As a way of gauging parental literacy, parents were asked to 
choose which one of three statements best described their reading 
ability: (1) “I can read anything easily.” (2) “I can read enough 
to get by.” (3) “Reading is difficult for me.” 

Finally, parents were asked to recall whether during previous 
visits they had seen the volunteer readers, had spoken with their 
pediatrician or nurse-practitioner about books or reading, or had 
been given a free book by their pediatrician or nurse practitioner. 
Parental report of exposure to each of these components of the 
literacy program constituted the independent variables for the 
study. As noted, the actual content of the waiting room reading 
experience and anticipatory guidance varied depending on the 
reader, pediatric provider, and family. 


Analysis 

Because the study was designed to evaluate an ongoing pro- 
gram, we were unable to assign subjects randomly to an inter- 
vention or nonintervention group. Instead, we compared par- 
ents who reported prior exposure to each of the components of 
the literacy program with those who denied such exposure. Char- 
acteristics of exposed and nonexposed parents were compared 
to determine whether they were similar. In form, this was a 
nested case-control design. 

Literacy orientation, defined above, was the dependent variable 
used in both bivariate (unadjusted) and multivariate (adjusted) 
analyses. x* Tests were used in the bivariate analyses. P<.05 was 
considered statistically significant. A logistic regression analysis 
(SAS computer program) was used to assess adjusted relationships 
for the dichotomous outcome. Odds ratios and 95% confidence in- 
tervals were calculated from these analyses.’° 


RESULTS 
Seventy-nine parents participated in the study. Demo- 
graphic characteristics of the sample appear in Table 1. 
Thirty-eight percent (30/79) reported having seen a vol- 
unteer reader in the waiting room during a previous visit; 
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% Reporting 
Literacy Orientation 


Guidance on literacy development 
(n=76)* 
Yes 


No 

Received book (n=77)* 
Yes 
No 


*Patient numbers are less than 79 due to missing data. 
tOdds ratio, 2.4; 95% confidence interval, 0.95 to 6.1. 


27% (21/79) reported having talked with their pediatrician 
about literacy development; and 46% (36/79) had been 
given one or more books by their pediatrician. Although 
the program was designed to incorporate readers, antic- 
ipatory guidance, and books, only 6% (5/79) reported hav- 
ing been exposed to all three components of the program. 
Therefore, each component was considered separately. 
Parents exposed to the readers, anticipatory guidance, or 
books did not differ from unexposed parents in any of the 
following characteristics: child’s gender, child’s age, par- 
ent’s country of origin, parent’s educational level, gov- 
ernment support, or marital status. 

Bivariate analyses showed no statistically significant re- 
lationships between literacy orientation and exposure to 
any of the three components of the program, taken singly 
or in combination. Trends linking exposure to the readers 
or anticipatory guidance were not evident; therefore, 
these program components were omitted from subse- 
quent analyses. There was, however, an association be- 
tween literacy orientation and having been given a book 
at a previous visit that approached statistical significance 
(Table 2). Further exploration of this one component 
(books) was performed. 

To assess the independent effect of having been given a 
book and to control for possible confounding variables, a 
logistic regression procedure was performed, which in- 
cluded the following: age of the child, parental ethnicity, 
parental educational level, parental reading habits, govern- 
ment support (whether receiving Aid to Families With De- 
pendent Children [AFDC]), and whether the child had been 
given a book by their pediatrician. In this model, having been 
given a book was associated with literacy orientation 
(B = 1.40; odds ratio, 4.05; P = .028; 95% confidence interval, 
1.12 to 14.6). This finding shows that parents who were given 
books were approximately four times more likely to report 
literacy orientation than parents who did not receive books, 
when other factors were controlled for. The fact that the odds 
ratio increased from 2.4 in the unadjusted analysis (Table 2) 
to 4.05 in the adjusted analysis indicates the effect of un- 
controlled confounders in the unadjusted analysis. 

Given the diversity of the sample, further analyses were per- 
formed to investigate whether receiving books had a positive 
effect for a specific subgroup of parents. Three factors were 
chosen as likely to influence parental response to the interven- 
tion: whether the family received AFDC (used as a proxy for 
income), parental education, and the child's age. Stratified 
analyses were performed for each of these variables. 

Stratification by income revealed a strong effect (Table 
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Variable Literacy Orientation 


Parents receiving AFDC (n=30) 


Received book 
Yes (n=14) 64 


P=.011 


No (n= 16) 19§ (odds ratio, 7.8)t 


Parents not receiving AFDC 
(n=47) 
Received book 
Yes (n=22) 46| P=.7 
No (n=25) 40J (odds ratio, 1.25) 


*AFDC indicates AID to Families With Dependent Children. 
tConfidence interval, 1.48 to 41.2. 


3). Among parents receiving AFDC, 64% of those who had 
been given books reported literacy orientation compared 
with 19% of those who had not been given books 
(P=.011). Among parents not receiving AFDC, literacy 
orientation was not significantly different between par- 
ents who had or had not been given books (46% vs 40%, 
P=.7). Stratification by parent's education or child’s age 
did not result in significant associations between literacy 
orientation and having been given a book. 


COMMENT 


The main finding of our study is that parents who had 
been given a children’s book during a previous visit were 
approximately four times more likely to report positive 
literacy orientation, after controlling for confounding fac- 
tors. This result supports the contention that a simple, 
inexpensive, clinic-based intervention can lead to positive 
changes in the home literacy environment, as reported by 
parents. Such changes may result in increased success in 
acquiring reading skills in early elementary school. It is 
encouraging that the benefits of the intervention were es- 
pecially apparent among families at highest risk for read- 
ing failure, ie, those receiving AFDC. 

Our findings are consistent with the single other pub- 
lished evaluation of a clinic-based literacy program. In 
Pittsburgh, the percentage of parents who reported daily 
reading with their child rose from 47% to 69% 6 months 
after having been given a packet of books and information 
by a volunteer in the clinic. However, details of sample 
selection and data collection were not reported. '® 

Several potential sources of error need to be considered 
in interpreting our findings. First, although the inter- 
viewer attempted to enroll all eligible parents, it is possible 
that parents less responsive to the intervention were 
missed with greater frequency. This bias would have led 
to overestimation of intervention effects. 

Second, the study relied on parental self-reporting, rais- 
ing the possibility that observed differences may have re- 
flected parental perceptions or priorities rather than their 
actual behavior. The possibility of biases introduced be- 
cause of systematic differences in reporting between 
groups of parents cannot be excluded. However, infor- 
mation for the principal dependent variable was obtained 
by spontaneous recall, without the parent knowing the 
specific purpose of the question. 

Third, the fact that patients were not randomized in- 
creases the chance that observed associations resulted 
from confounding. Although several factors likely to be 
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confounders were included in the logistic regression 
model, we cannot exclude confounding by unmeasured 
factors. For example, parents who were more highly mo- 
tivated to provide literacy stimulation for their children 
might also have been more vocal in requesting books, 
which could explain the apparent association between tak- 
ing home a book and literacy orientation; however, it can- 
not easily account for the large increase in literacy orien- 
tation associated with taking home a book among parents 
receiving AFDC compared with the negligible increase 
among parents not receiving AFDC. 

Finally, small sample size may have resulted in type II 
errors in the stratified analyses. It is possible that with 
larger sample sizes, additional subgroups of parents who 
responded positively to the program would be identified. 

While the present study suggests a positive effect of book 
distribution on the reported frequency of literacy orienta- 
tion, similar effects were not found for the volunteer readers 
or the anticipatory guidance. Parents’ ability to remember 
having seen a volunteer or having spoken about reading 
with their pediatrician may be more subject to recall bias than 
whether they were given a book to take home. Some parents 
may have been affected by the modeling or counseling but 
may have failed to report the exposures. Another explana- 
tion may be that modeling and anticipatory guidance influ- 
ence the quality of the parent-child book interaction more 
than they do its quantity. Qualitative aspects of early literacy 
interactions have been shown to differ between social 
classes," and such differences may be more important than 
the mere quantity of book use. 

It may be that for the poorest children, the lack of books 
poses the greatest barrier to literacy-promoting experi- 
ences. By supplying books in those homes, we may have 
been not only communicating the importance of book 
sharing to parents but also providing them with the means 
to act on the information. Informal discussions with par- 
ents indicate that the books often provided a vehicle for 
the child to secure parental attention: “He’s always bring- 
ing mea book to read for him.” The fact that the books were 
given by the pediatrician or nurse practitioner was mean- 
ingful to some parents: “Every time I brought her to the 
clinic, the doctor gave us a book, so I figured he must want 
me to do something with them.” 


Future Research 


Further work needs to be done to confirm these find- 
ings. Future evaluations of clinic-based literacy programs 
should include randomized, controlled trials employing 
standardized modeling and pediatric guidance, observa- 
tion of the parent-child book interaction before and after 
the intervention, and testing of the child’s verbal and writ- 
ten language skills. It will be necessary to follow a group 
of intervention and control children longitudinally to dis- 
cover whether early pediatric intervention can indeed af- 
fect elementary school performance for children at risk. 
One published study suggested that preschoolers who are 
given books do indeed perform better in first grade.’ 


Implications 

This preliminary study suggests that the pediatric pri- 
mary care clinic can serve as an effective site for interven- 
tions to enrich children’s early literacy development, par- 
ticularly for those children at greatest risk for school 
failure. Pediatricians can develop such programs them- 
selves or invite community literacy groups to provide the 
services and books in the clinic. Medical-educational col- 


884 AjJDC—Vol 145, August 1991 


laborative programs are more likely to meet the needs of 
children than is either type of intervention alone. Specific 
support for literacy development may complement other 
efforts by pediatricians to combat the biologic and social 
risk factors for school failure. 
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For most infants, 


Predictable 


PedvaxHiB 


(Haemophilus b Conjugate Vaccine 
[Meningococcal Protein Conjugate] |MSD) 


INDICATIONS AND USAGE: PedvaxHiB is indicated for routine immunization 
against invasive disease caused by Haemophilus influenzae type b in infants and chil- 
dren 2 to 71 months of age. 

PedvaxHIB will not protect against disease caused by Haemophilus influenzae 
other than type b or against other microorganisms that cause invasive disease, such 
as meningitis or sepsis. 

Revaccination: Infants completing the primary two-dose regimen before 12 months 
of age should receive a booster dose (see DOSAGE AND ADMINISTRATION). 

Use with Other Vaccines: Studies have been conducted in which PedvaxHIB has 
been administered concomitantly with the primary vaccination series of DTP and OPV, 
or concomitantly with M-M-R® II (Measles, Mumps, and Rubella Virus Vaccine Live, 
MSD) (using separate sites and syringes), or with a booster dose of OPV plus DTP 
(using separate sites and syringes for PedvaxHIB and DTP). No impairment of im- 
mune response to individual tested vaccine antigens was demonstrated. The type, 
frequency, and severity of adverse experiences observed in these studies with 
PedvaxHIB were similar to those seen when the other vaccines were given alone. 

PedvaxHIB IS NOT RECOMMENDED FOR USE IN INFANTS YOUNGER THAN 
2 MONTHS OF AGE. 


CONTRAINDICATIONS: Hypersensitivity to any component of the vaccine or the 
diluent. 


WARNINGS: USE ONLY THE ALUMINUM HYDROXIDE DILUENT SUPPLIED. If 
PedvaxHIB is used in persons with malignancies or in those who are receiving im- 
munosuppressive therapy or who are otherwise immunocompromised, the expected 
immune response may not be obtained. 


PRECAUTIONS: General: As for any vaccine, adequate treatment provisions, in- 
cluding epinephrine, should be available for immediate use should an anaphylactoid 
reaction occur. As with other vaccines, PedvaxHIB may not induce protective anti- 
body levels immediately following vaccination. As with any vaccine, vaccination with 
PedvaxHiB may not result in a protective antibody response in all individuals given the 
vaccine. As reported with Haemophilus b polysaccharide vaccine and another 
Haemophilus b conjugate vaccine, cases of Haemophilus b disease may occur in the 
week after vaccination, prior to the onset of the protective effects of the vaccines. 
There is insufficient evidence that PedvaxHIB given immediately after exposure to 
natural Haemophilus influenzae type b will prevent iliness. Any acute infection or 
febrile iliness is reason for delaying use of PedvaxHIB except when, in the opinion of 
the physician, withholding the vaccine entails a greater risk. 

Laboratory Test interactions: Sensitive tests (e.g., Latex Agglutination Kits) may 
detect PRP derived from the vaccine in urine of some vaccinees for up to seven days 
following vaccination with PedvaxHIB; in clinical studies with PedvaxHIB, such chil- 
dren demonstrated normal immune response to the vaccine. 

Carcinogenesis, Mutagenesis, and Impairment of Fertility: PedvaxHIB has not 
been evaluated for its carcinogenic or mutagenic potential or for its potential to impair 
fertility. 

Pregnancy: Pregnancy Category C: Animal reproduction studies have not been 
conducted with PedvaxHIB. It is also not known whether PedvaxHIB can cause fetal 
harm when administered to a pregnant woman or can affect reproduction capacity. 
PedvaxHIB is not recommended for use in pregnant women. 


ADVERSE REACTIONS: In early clinical studies involving the administration of 
8,086 doses of PedvaxHIB alone to 5,027 healthy infants and children 2 months to 
71 months of age, PedvaxHIB was generally well tolerated. No serious adverse reac- 
tions were reported. During a two-day period following vaccination with PedvaxHIB in 
a subset of these infants and children, the most frequently reported adverse reactions, 
excluding those shown in the first table, in decreasing order of frequency, included: 
irritability, sleepiness, respiratory infection/symptoms, and ear infection/otitis media. 
Urticaria was reported in two children. Thrombocytopenia was seen in one child. A 
cause-and-effect relationship between these side effects and the vaccination has not 
been established. 

Selected objective observations reported by parents over a 48-hour period in infants 
and children 2 to 71 months of age following primary vaccination with PedvaxHIB alone 
are summarized in the first table. 

In The Protective Efficacy Study, 4,459 healthy Navajo infants 6 to 12 weeks of age 
received PedvaxHIB or placebo. Most of these infants received DTP/OPV concomi- 
tantly. No differences were seen in the type and frequency of serious health problems 
expected in this Navajo population or in serious adverse experiences reported among 
those who received PedvaxHIB and those who received placebo, and none was re- 
ported to be related to PedvaxHIB. Only one serious reaction (tracheitis) was reported 
as possibly related to PedvaxHIB and only one (diarrhea) as possibly related to pla- 
cebo. Seizures occurred infrequently in both groups (9 occurred in vaccine recipients, 
8 of whom also received DTP; 8 occurred in placebo recipients, 7 of whom also 
received DTP) and were not reported to be related to PedvaxHIB. The frequencies 
of fever and local reactions occurring in a subset of these infants during a 48-hour 
period following each dose were similar to those seen in early clinical studies (see 
first table). 

As with any vaccine, there is the possibility that broad use of PedvaxHIB could reveal 
adverse reactions not observed in clinical trials. 

Potential Adverse Reactions: The use of Haemophilus b polysaccharide vaccines 
and another Haemophilus b conjugate vaccine has been associated with the following 
additional adverse effects: early onset of Haemophilus b disease and Guillain-Barré 
syndrome. A cause-and-effect relationship between these side effects and the vacci- 
nation was not established. 
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Fever or Local Reactions in Subjects 2 to 71 Months of Age 





Vaccinated with PedvaxHIB Alone: 
Other Clinical Studies 
Dose 1 Dose 2 
Pa Number of Number of 
Months) Reacton Evaluated Ehr 24 4B Evaluates 6hr 24 48 
2-14" Fever 
>38 
(101°F) 
532 24% 38% 19% 329 3.0% 43% 36% 
35cm 
diameter 1026 02% 10% 04% 585 09% 12% 07% 
induration 
>2 50m 
diameter 1.026 06% 115% 16% 585 09% 28% 37% 
15-71” Fever 
38.3°C 
(101°F) 
Rectal 149 4.0% 40% 6.7% 
>2 50m 
diameter 572 00% 03% 02% 
induration 
>2 50m 
diameter 572 09% 21% 14% 
Additional complaints following vaccination with the first and second dose of PedvaxHiB, respec- 
tively, in the indicated number of subjects were: nausea, oe pa argh 41), crying for more 
than one-half hour (43, 15), rash (16, 17), and unusual high (4,4 
Spe pate tren «paren ge dt ry A a HIÐ in the indicated 


number 
r diarrhea | 44), crying for more than one-half hour (19), rash (12), 
and unusual high-pitched cr yng (0). 


DOSAGE AND ADMINISTRATION: 

FOR INTRAMUSCULAR ADMINISTRATION. DO NOT INJECT INTRAVENOUSLY. 

2 to 14 Months of Age: Infants 2 to 14 months of age should receive a 0.5-mL dose 
of vaccine ideally beginning at 2 months of age followed by a 0.5-mL dose 2 months 
later (or as soon as possible thereafter). When the primary two-dose regimen is com- 
pleted before 12 months of age, a booster dose is required (see text and second 
table). 

15 Months of Age and Older: Children 15 months of age and older previously un- 
vaccinated against Haemophilus b disease should receive a single 0.5-mL dose of 
vaccine. 

Booster Dose: In infants completing the primary two-dose regimen before 12 
months of age, a booster dose (0 5mL) should be administered at 12 months of age but 
not earlier than 2 months after the second cose. 

DATA ARE NOT AVAILABLE REGARDING THE INTERCHANGEABILITY OF OTHER 
HAEMOPHILUS b CONJUGATE VACCINES AND PedvaxHIB* (Haemophilus b 
Conjugate Vaccine [Meningococcal Protein Conjugate], MSD). 

Vaccination Regimens by Age Group 
(see text for details) 


Age (Months) oo ne 
al First Dose Primary at ter Dose 
2-10 2 doses. 2 months apart 
11-14 2 doses, 2 months apart - 
15-71 1 dose = 


TO RECONSTITUTE, USE ONLY THE ALUMINUM HYDROXIDE DILUENT SUPPLIED. 

First, agitate the diluent vial; then, using sterile technique, withdraw the entire vol- 
ume of aluminum hydroxide diluent into the syringe to be used for reconstitution. Inject 
all the aluminum hydroxide diluent in the syringe into the vial of lyophilized vaccine, and 
agitate to mix thoroughly. 

Withdraw the entire contents into the syringe and inject the total volume of reconsti- 
tuted vaccine (0.5mL) intramuscularly, preferably intogthe anterolateral thigh or the 
outer aspect of the upper arm. 

It is recommended that the vaccine be used as soon as possible after reconstitution. 
Store reconstituted vaccine in the vaccine vial at 2° to 8°C (36° to 46°F) and discard if 
not used within 24 hours. Agitate prior to injection. 

Parenteral drug products should be inspected visually for extraneous particulate 
matter and discoloration prior to administration whenever solution and container per- 
mit. Aluminum hydroxide diluent and PedvaxHIB when reconstituted are slightly 
opaque white suspensions. 

Special care should be taken to ensure that the injection does not enter a blood 
vessel. 

It is important to use a separate sterile syringe and needle for each patient to prevent 
transmission of hepatitis B or other infectious agents from one person to another. 
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Immunization Response Varies With Intensity 
of Acute Lymphoblastic Leukemia Therapy 


Derry Ridgway, MD; Lawrence J. Wolff, MD; Adamadia Deforest, PhD 


è Twenty-four children receiving maintenance chemother- 
apy for acute lymphoblastic leukemia were given booster 
doses of tetanus-diphtheria combined toxoids. One month 
later, 19 of the 24 children were given Haemophilus influ- 
enzae B oligosaccharide—cross-reacting material conjugate 
vaccine. Following immunization, all patients had protective 
antibody titers against tetanus, 92% had protective antidiph- 
theria titers, and 84% had protective titers against H influ- 
enzae. Preimmunization titers, postimmunization titers, and 
response to immunization varied according to the intensity 
of therapy. There was no correlation with duration of ther- 
apy or quantitative hematologic values in the peripheral 
blood. These observations support the recommendation that 
children treated for acute lymphoblastic leukemia should be 
immunized against H influenzae B. 
(AJDC. 1991;145:887-891) 


he role of immunization in the treatment of children 
receiving chemotherapy for malignant disease re- 
mains controversial. Concerns about the persistence of 
protection provided by previous immunizations and 
about the efficacy of immunization or reimmunization 
during chemotherapy make clinical decisions difficult. 
Few studies have examined antibody titer levels or the 
response to immunization in this population.’” Most pre- 
viously immunized children receiving anticancer chemo- 
therapy have protective antibody titers against both tet- 
anus and diphtheria, and most children respond with 
fourfold or greater increases after booster immunization. 
All studies report a few exceptions to these generaliza- 
tions. Kung and coworkers’ noted that for both diphtheria 
and tetanus, antibody levels and response to immuniza- 
tion were lower among children with leukemia than 
among children receiving chemotherapy for other forms 
of cancer. 

Current approaches to therapy in children with acute 
lymphoblastic leukemia (ALL), the most common form of 
childhood cancer, use different intensities of therapy de- 
pending on prognostic characteristics. While some chil- 
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dren with favorable initial characteristics may be treated 
with low-intensity chemotherapy, others receive much 
more aggressive initial therapy, and then receive either 
continuous or periodic cyclic aggressive therapy. We 
sought to determine if the intensity and/or duration of 
therapy was related to the baseline antibody titer or to the 
response to immunization among children receiving ther- 
apy for leukemia. We compared the preimmunization and 
postimmunization titers against tetanus, diphtheria, and 
Haemophilus influenzae in a group of children receiving che- 
motherapy for ALL of the “standard” protocol, an “ag- 
gressive induction-consolidation with intensification and 
standard maintenance” protocol, and an “aggressive 
induction-consolidation with aggressive maintenance” 
protocol. 


MATERIALS AND METHODS 
Subjects 

Twenty-four children (17 boys and seven girls) receiving main- 
tenance chemotherapy for ALL were entered in the study after 
permission was obtained in accordance with the requirements of 
the Human Subjects Research Committee of the Oregon Health 
Sciences University, Portland. The patients ranged in age from 
3 to 13 years (mean age, 7.3 years). Each patient had been im- 
munized in infancy with four injections of diphtheria and tetanus 
toxoids. Eight patients had received an additional booster dose 
of both toxoids before school entry and two other patients had 
received an additional booster dose after the completion of an 
initial 2- or 3-year course of antileukemic chemotherapy. No pa- 
tient had been immunized against H influenzae B or been treated 
for known or suspected invasive Haemophilus infection. 

All subjects were in complete remission at the time of entry, 
with remission durations ranging from 6 to 35 months (mean 
remission, 16.2 months). Prognosis (ie, favorable, intermediate, 
or unfavorable) was determined using the standard criteria of 
age, white blood cell (WBC) count, morphologic cell features, and 
mass disease." Seventeen patients were in first remission of their 
disease, three patients were in second remission after sustaining 
marrow relapses while not receiving therapy, one patient was in 
third remission after sustaining two marrow relapses while not 
receiving therapy, and two patients were in first continuous mar- 
row remission after sustaining extramedullary relapses treated 
with local therapy and systemic reinduction. 

Six patients were treated with standard therapy protocol (STD); 
12 patients were treated with the Children’s Cancer Study Grou 
modification of the Berlin-Frankfurt-Munster protocol (BFM)*; 
and six patients were treated with the Children’s Cancer Study 
Group modifications of the New York protocol or the very similar 
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Protocol* 


ee aaa 


Induction 
(weeks 1-4) 


Vincristine, 
\-asparaginase, 
Intrathecal (IT) 
methotrexate, prednisone 


Consolidation 
(weeks 5-9) 


Prednisone, 
6-mercaptopurine, 
IT methotrexate 


Maintenance 
(week 9 through 
year 2 or 3) 


Vincristine, 
6-mercaptopurine, 
IT methotrexate, 
prednisone methotrexate 


Reintensification 
(interrupts maintenance 
weeks 20-28, BFM only) 


Vincristine, 
daunorubicin, 
L-asparaginase, 
IT methotrexate, 
prednisone 


Prednisone, 
6-mercaptopurine, 
IT methotrexate, 
cyclophosphamide, 
cytosine arabinoside 
(+/—cranial irradiation) 


Vincristine, 
6-mercaptopurine, 
IT methotrexate, 
prednisone methotrexate 


Cyclophosphamide, 
aunorubicin, 
vincristine, 
IT methotrexate, 
prednisone 


Prednisone, 
l-asparaginase, 
IT methotrexate, 
carmustine, 
cytosine arabinoside, 
cranial irradiation, 


6-thioguanine 


Vincristine, 
daunorubicin, 
IT methotrexate, 
cytosine arabinoside, 


6-thioguanine, 
prednisone or 
hydroxyurea, 
cyclophosphamide, 
carmustine (+/—) 


Vincristine, Methotrexate 
dexamethasone, 

6-thioguanine, 

doxorubicin, 

cyclophosphamide, 

cytosine arabinoside, 

L-asparaginase 





*STD indicates standard therapy; BFM, Berlin-Frankfurt-Munster; NY/L, New York protocol or LSA2L2; plus sign, with; and minus sign, 


without. 


LSA2L2 (NY/L) protocol? (Table 1). Nine of the patients in the 
BFM protocol also received cranial irradiation (18 to 24 Gy) during 
the second month of therapy or during a previous period of ther- 
apy, and two patients received spinal irradiation (12 Gy) as well. 


Study Design 

Immunization histories were recorded and the patients were 
immunized with diphtheria-tetanus vaccine (diphtheria and tet- 
anus toxoids for pediatric use [DT] for children aged 5 years and 
younger or tetanus and diphtheria toxoids for adult use [Td] for 
older children [Connaught Laboratories, Swiftwater, Pa]) on the 
first day of the study. Twenty-eight days later, 19 subjects were 
immunized against H influenzae B by administration of H influ- 
enzae B oligosaccharide—cross-reacting material conjugate vaccine 
(HbOC). Four subjects did not receive the HbOC immunization 
for reasons unrelated to this study. Serum was obtained imme- 
diately before each immunization and 28 days after the HbOC 
injection, frozen, and stored at —70°C. A complete blood cell 
count was performed in the clinical laboratories of the Oregon 
Health Sciences University every time serum was drawn. 


Antibody Measurement 


Serum antibody titers to tetanus toxin were determined with 
passive hemagglutination as described by Deforest et al’ and 
Hardegree et al.'” Antibody titers against diphtheria toxin were 
determined by toxin neutralization in VERO cells as described by 
Deforest et al ° and Miyamura et al.'’ Serum antibodies against 
capsular polysaccharide polyribosylribitol phosphate were de- 
termined with a Farr precipitation assay using radiolabeled an- 
tigen. 11 


Statistical Analysis 
Comparisons of antibody titers among groups or between the 
prognostic group and titer level were made using the Kruskal- 
Wallis H test. Correlations among other values were examined 
with the Pearson r test. 
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RESULTS 
Hematologic Values 


The mean total WBC counts and absolute lymphocyte 
counts (ALCs) for patients receiving standard therapy 
were 4.4 x 10°/L (range, 2.0 to 7.1 x 10°/L) and 1.3 x 10°/L 
(range, 0.1 to 2.5 x 10°/L), respectively. The correspond- 
ing values for patients receiving the BFM or NY/L proto- 
cols were lower, but the differences did not achieve sta- 
tistical significance. The mean WBC count for patients 
receiving the BFM protocol was 3.3 x 10°/L (range, 1.5 to 
7.5 X 10°/L), and the mean ALC was 0.5 x 10°/L (range, 0.1 
to 2.5 x 10°/L). The mean WBC count for patients receiving 
the NY/L protocol was 4.4 x 10°/L (range, 0.2 to 23.7 x 
10°/L), and the mean ALC was 0.7 (range, 0 to 2.6 x 10°/L). 
The WBC and ALC levels were similar during the 3-month 
study period. 


Tetanus Antibody Levels 


The preimmunization and 28-day postimmunization 
tetanus antibody titers for the three patient groups are 
shown in Table 2. All patients had protective tetanus an- 
tibody titers (=0.01 U/mL)”'* before immunization with 
DT or Td. Initial titers for children receiving the BFM pro- 
tocol were lower than for children receiving STD therapy 
or the NY/L protocol (P=.005). Similarly, postimmuniza- 
tion titers were lower for patients in the BFM group 
(P=.005). Only seven of 12 patients in the BFM group had 
a fourfold or greater increase in antibody titers after im- 
munization, in contrast to eight of nine assessable patients 
in the STD or NY/L groups. 

No correlation existed between either the WBC count or 
ALC and initial titers, postimmunization titers, or anti- 
body changes. Five children had ALC levels below 
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Tetanus Antibody Titers 


(Protective Titers 
=0.01 U/mL) 


Months 
Receiving Pre- 
Therapy immunization 


Patient No/ Age, y/ 
i Dg osis/ Relapse t 


STD 
1/ 4/ intermediate 
2/ 3/ intermediate 
3/ 6/ intermediate 
4/ 5/ intermediate 
5/ 4/ favorable 
6/ 3/ favorable 
Mean (age, 4.2 y) 
BFM 
7/ 4/ intermediate 
8/ 6/ intermediate 


9/ 8/ favorable/ 
testicular relapse 


11/ 6/ intermediate 
12/ 4/ intermediate 
13/ 10/ unfavorable 


14/ 12/ intermediate/ 
two relapses 


15/ 4/ unfavorable 


16/ 13/ intermediate/ 
one relapse 


23/ 6/ intermediate 


25/ 13/ intermediate/ 
central nervous system 


26/ 12/ intermediate/ 
one relapse 


Mean (age, 8.2 y) 
NY/L 
17/ 7/ unfavorable 
18/ 8/ unfavorable 
19/ 10/ unfavorable 


20/ 10/ intermediate/ 
one relapse 


21/ 9/ unfavorable 
22/ 8/ unfavorable 
Mean (age, 8.7 y) 


Diphtheria 
Antibody Titers 
(Protective Titers 
20.1 U/mL) 


Haemophilus influenzae 
Antibody Titers 
(Protective Titers 


=1.0 mg/L) 


————_—_—_—_—_—_—_—_—_—_——————— | 


Post- 
immunization 


Pre- Post- Pre- 
immunization immunization immunization 


Post- 
immunization 





*The upper limits of laboratory determination for antibody titers were 20 U/mL for tetanus and 22.4 U/mL for diphtheria. Values at or 
exceeding these limits were averaged as the limit value. The lower limit of detection for diptheria was 0.0075 U/mL; for Haemophilus 
influenzae it was 0.1 mg/L. Values below these limits were averaged as one half the limit value. 

tSTD indicates standard therapy; BFM, Berlin-Frankfurt-Munster; and NY/L, New York protocol or LSA2L2. 


0.2 10°/L; four were receiving BFM therapy, two of 
whom had fourfold or greater titer rises, and two of whom 
did not respond. There was no correlation between the 
initial titers, postimmunization titers, or titer changes and 
age, prognosis, or the number of months receiving che- 
motherapy. 


Diphtheria Antibody Titers 
The preimmunization and 28-day postimmunization 
diphtheria antibody titers are shown in Table 2. Prior to 
immunization, 17 patients (seven of 12 patients in the BFM 
group, four of six patients in the STD group, and all six 
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patients in the NY/L group) had protective diphtheria an- 
tibody titers (=0.10 U/mL).”"* Three patients in the BFM 
group and the remaining two patients in the STD group 
had marginally protective titer levels (between 0.01 U/mL 
and 0.10 U/mL). Two patients in the BFM group had titers 
less than or equal to 0.01 U/mL. Patients receiving BFM 
therapy had lower initial titers than the other patients 
(P<.02). There were no significant differences in postim- 
munization antibody titers or in response to immunization 
among groups. There was no correlation between WBC 
count or ALC and initial or postimmunization antibody 
titers or response to diphtheria toxoid administration. 
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As with tetanus, two patients in the BFM group with an 
ALC of less than 0.2 x 10°/L responded with fourfold or 
greater increases in antibody titers, and two had no re- 
sponse. The two diphtheria toxoid nonresponders were 
the same patients as the two tetanus toxoid nonre- 
sponders. There was no correlation between age, prog- 
nosis, or duration of chemotherapy and initial or postim- 
munization antibody titers or response to immunization. 
There was a positive correlation between changes in tet- 
anus antibody titers and changes in diphtheria antibody 
titers following immunization, whether measured as ab- 
solute change in titers (r= .588; P<.01) or as a multiple of 
the initial titer level (r= .426; P=.05). 


H influenzae B Antibody Titers 


Preimmunization and 28-day postimmunization H in- 
fluenzae antibody levels for the three groups are shown in 
Table 2. There were no statistically significant differences 
among groups for preimmunization or postimmunization 
antibody titers. As shown, six of the 10 patients in the BFM 
group and all patients in the STD and NY/L groups had 
protective titers after immunization. 

There was no correlation between age, prognosis, WBC 
count, ALC, or duration of therapy and initial or postim- 
munization antibody titers or response to immunization. 
The response to HbOC immunization did not correlate 
with the response to DT or Td. 


COMMENT 


The 24 leukemic children examined in this study all had 
protective antibody levels against tetanus. The protective 
levels were presumably established during the initial se- 
ries of infant immunizations and were preserved in many 
cases without the booster effect of a fifth immunization for 
as long as 10 years. This observation agrees with the re- 
ports by Nyerges et al,* who found protective titers in all 
10 leukemic children receiving chemotherapy and in seven 
leukemic children after elective discontinuation of chemo- 
therapy, and van der Does-van den Berg et al,* who ob- 
served protective titers in 48 of 49 leukemic children at the 
end of 2 to 3 years of chemotherapy. Twenty-two of the 
24 children described in the present study had at least mar- 
ginally protective titers against diphtheria, an observation 
similar to that of van der Does et al,* who observed pro- 
tective titers in 48 of 49 leukemic children at the end of 
chemotherapy, and Kung et al,’ who examined 12 leu- 
kemic children receiving chemotherapy and found seven 
with protective titers, four with marginal titers, and one 
with no detectable antibody. Only three of 20 children in 
this study developed anti-H influenzae antibody titers be- 
fore immunization. Weisman et al° found that five of 21 
leukemic patients receiving chemotherapy had anti-H in- 
fluenzae antibody titers greater than or equal to 1.0 mg/L 
before immunization. With a lower standard for protec- 
tion (150 mg/L), Feldman et al* reported that 12 of 
34 leukemic children receiving chemotherapy had a pro- 
tective level before immunization against H influenzae. 

Following immunization, 100% of subjects had protec- 
tive titers against tetanus, 92% had protective titers against 
diphtheria, and 84% had protective titers against H influ- 
enzae. Nineteen of 21 assessable patients responded to tet- 
anus toxoid by at least a doubling of antibody titers, and 
17 of 19 patients responded to HbOC with at least a dou- 
bling of measurable titers, but only 16 of 24 patients re- 
sponded to diphtheria toxoid. In comparison, 25 (86%) of 
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29 previously described leukemic children (data combined 
from the reports of Nyerges et al? and Kung et al’) re- 
sponded to tetanus toxoid booster, 60% of previously de- 
scribed leukemic children responded to immunization 
against H influenzae,” and 83% of previously described 
leukemic children responded to diphtheria booster immu- 
nization.’ While increases in antibody titers in children 
with protective levels are of immunologic relevance, they 
have no known clinical significance. We were unable to 
observe a statistically significant correlation between total 
WBC count or ALC on the day of immunization and the 
response to immunization, although the two children who 
did not respond to either tetanus or diphtheria toxoid had 
an ALC of less than 0.2 x 10°/L. In contrast to the report 
by Feldman et al,? we found no relationship between du- 
ration of therapy and antibody levels or response to im- 
munization. 

We hypothesized that differences in chemotherapy reg- 
imens might be reflected in differences in baseline anti- 
body levels and in response to booster doses of DT vaccine 
or HbOC. We observed that patients treated with more 
aggressive induction and consolidation therapy, late in- 
tensification therapy, and then continuous standard-dose 
maintenance therapy (BFM) had lower baseline antibody 
titers for both diphtheria and tetanus and were less likely 
to respond to immunization with each of the three agents 
than patients receiving STD therapy. Patients treated with 
aggressive induction and consolidation followed by cyclic 
high-dose maintenance therapy (NY/L) had intermediate 
values. 

Although the precise explanation for these differences 
remains unclear, it may be that aggressive induction ther- 
apies cause a more profound defect in the antibody- 
forming mechanisms of the immune system. Cyclic main- 
tenance regimens may permit sufficient time for recovery, 
while the less intense but continuous maintenance regi- 
mens do not. 

Thirteen of 16 unprotected leukemic children achieved 
titer levels greater than 1.0 mg/L 1 month after immuni- 
zation with HbOC. This success rate is slightly higher than 
that previously reported.*’ The difference may be due 
toincreased immunogenicity of HbOC in comparison with 
previous immunizing agents or to differences in chemo- 
therapy protocols. Our patients were all older than 3 years, 
older than the patients in the study by Lange et al’ but 
similar to the populations described by Feldman et al* and 
Weisman et al.° We failed, as did Lange et al,’ to confirm 
the observation by Feldman et al* that longer durations of 
chemotherapy correlated with lower baseline titers or with 
poorer response to immunization. Although the number 
of subjects in this study was small, the results suggest that 
patients receiving the BFM protocol respond less well than 
other leukemic children to HbOC immunization. 

Several clinically relevant conclusions can be drawn 
from these results. The presumption that previously 
immunized leukemic children receiving chemotherapy 
have antibody protection against both tetanus and 
diphtheria is supported. This appears to be true even for 
children who completed only part of their initial immu- 
nization schedule before the discovery and initiation of 
therapy for leukemia. The majority, but not all, of such 
children will respond to booster immunization with 
tetanus or diphtheria toxoids. Thus, the “routine” use of 
DT or Td immunization, as suggested by Nyerges et al,* 


Immunization Response —Ridgway et al 


cannot be depended on to boost immune status. This cau- 
tion is particularly applicable to children treated with pro- 
tocols modeled after the BFM regimen. 

The risk of invasive H influenzae disease among children 
treated for acute leukemia (up to 5% of bacteremic epi- 
sodes®!*'®), the low rate of naturally acquired immunity, 
and the 84% efficacy of immunization with HbOC support 
the recommendation that all leukemic children should be 
immunized against H influenzae during therapy.” Clini- 
cians should be aware that immunization is not uniformly 
effective in this population and that invasive H influenzae 
remains a risk, particularly for leukemic patients receiving 
BFM-like protocols. 


Theauthors gratefully acknowledge the generous support of Praxis 
Biologics Corp, Rochester, NY, which provided the HbOC vaccine 
and performed the Haemophilus influenzae antibody studies; the as- 
sistance of Anita R. Gessner, MS, who performed the diphtheria and 
tetanus antibody titer tests; and Rosemary Allen, who prepared the 
manuscript. 
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Immunogenicity of Tetravalent Rhesus Rotavirus Vaccine 
Administered With Buffer and Oral Polio Vaccine 


Donna J. Ing, MPH; Roger I. Glass, MD; Patricia A. Woods; Murri Simonetti; Mark A. Pallansch, PhD; 
Wallace D. Wilcox, MD; Bruce L. Davidson, MD; Alan J. Sievert, MD 


è Between January and November 1989, we studied 174 
infants aged 6 to 16 weeks in a randomized clinical trial to 
(1) determine the immunogenicity of a single dose of tet- 
ravalent rhesus rotavirus vaccine (RRV-TV) when adminis- 
tered with three different buffer regimens: no antacid buffer 
and small-volume (2.5-mL) and large-volume (30-mL) ant- 
acid buffer; and (2) examine the potential interference of 
RRV-TV on the immune response to oral polio vaccine. Im- 
munogenicity of RRV-TV, measured as a fourfold rise in an- 
tibody titers to rotavirus, was similar in the groups receiving 
small- and large-dose buffer (45% and 49%, respectively) 
and significantly less in the group that received RRV-TV 
alone (23%). Administration of RRV-TV with oral polio vac- 
cine did not significantly interfere with the neutralization 
response of oral polio vaccine poliovirus serotypes 1, 2, or 
3, and overall, 29%, 87%, and 24% of the infants had a 
fourfold rise in titer to each serotype, respectively. 
(AJDC. 1991;145:892-897) 


W orldwide, rotavirus (RV) is one of the most impor- 

tant causes of severe dehydrating diarrhea and 
vomiting in infants and children. Many researchers 
have emphasized the need for a vaccine that can be in- 
corporated into routine childhood immunization pro- 

ams.”’* Several vaccines have been developed and tested 
that have shown promising results in small field trials.*” 
One, the oral tetravalent rhesus rotavirus vaccine (RRV- 
TV), has advanced to a large-scale trial at 22 centers in the 
United States involving nearly 1000 infants who are re- 
ceiving three oral doses. If this trial demonstrates signif- 
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icant efficacy, this vaccine might be considered for incor- 
poration into routine childhood immunization programs 
in the United States. 

In vaccine studies conducted to date, RV vaccines have 
been administered with large volumes of buffer and sep- 
arated by periods of 2 weeks from oral poliovirus vaccine 
(OPV) immunization. Each of these conditions would 
make the incorporation of RV vaccine into the routine 
schedule of childhood immunizations logistically difficult: 
administration separate from that of the OPV would re- 
quire extra visits, and the large-dose buffer is more difficult 
to administer than the vaccine itself. In previous studies, 
buffer was shown to be important to ensure a good im- 
munogenic response, but the dose of buffer has never 
been titered against the immunogenicity of the RRV-TV 
vaccine to determine if a smaller dose would have a com- 
parable effect.” Furthermore, since rotavirus vaccine 
should optimally be administered before 2 to 3 months of 
age, it could ideally be given together with OPV if there 
were no interference in the immunogenicity of either vac- 
cine. This issue has been addressed in previous studies” '* 
but has not been adequately resolved. 

This study was conducted (1) to determine the immu- 
nogenicity of RRV-TV vaccine when administered with 
one of three different buffer regimens (large-volume 
{30-mL], small-volume [2.5-mL], and no buffer) and (2) to 
examine the interference of RRV-TV in the immune re- 
sponse to OPV. 


SUBJECTS AND METHODS 
Subjects 

The study was conducted at five well-baby and immunization 
clinics of the DeKalb County Board of Health, Decatur, Ga, during 
the period between January and November 1989. Healthy infants 
6 to 16 weeks of age who came to the clinic for their first well-baby 
visit and immunization (diphtheria-pertussis-tetanus and OPV) 
were recruited into the study. A pediatrician or study nurse re- 
viewed each infant's medical history and examined the child. In- 
fants were excluded if they (1) had had diarrhea, vomiting, or fever 
within the past week, (2) had been exposed to chickenpox within 
the past 3 weeks, (3) had had any serious illness since birth, (4) lived 
in a home with no telephone, or (5) had anyone in the household 
who was pregnant or immunocompromised. The study was ex- 
plained to parents, and written informed consent was obtained. The 
study was approved by the Human Investigations Committee of 
Emory University, School of Medicine, Atlanta, Ga, by the Human 
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RRV-TV/OPV, 
Small Buffer 
(N= 44) 


Characteristic 


Other 


Birth weight, g 
<2500 


=2500 (91) 


Breastfed 
Yes 5 (11) 


No 39 (89) 


No. (%) 
RRV-TV/OPV, 


Large Buffer 
(N=47) 


(95) (93) 


4 (10) (11) 
35 (90) 154 (89) 





“Infants who had preimmunization and postimmunization serum samples tested for rotavirus antibodies, There was no significant difference among 
study groups for the characteristics tested (by x’ or Fisher's Exact Test). RRV-TV indicates tetravalent rhesus rotavirus vaccine; OPV, oral polio vaccine. 


Research Review Board of Georgia Department of Human Re- 
sources, and by the Institutional Review Board for Human Subjects 
of the Centers for Disease Control, Atlanta. 


Study Design and Vaccine Administration 

Participants were assigned to one of four groups according to 
a prepared randomization schedule and enrolled by the study 
nurse immediately after receiving their first OPV and diphtheria- 
pertussis-tetanus immunizations. The clinical trial was not 
blinded because of the difference in volumes of the buffer used 
and because the group receiving OPV alone did not receive a 
placebo. At the same time, and to avoid any possible biases, the 
study nurses who monitored adverse reactions did not know the 
vaccine group to which each child had been assigned. The lab- 
oratory staff who measured immune response to the vaccines 
received numbered specimens only. 

In three of the four groups, infants received RRV-TV with no 
buffer (group 1), with a small volume of buffer (64 mg of sodium 
bicarbonate plus 24 mg of sodium citrate in 2.5 mL of water) (group 
2), or with a large volume of buffer (400 mg of sodium bicarbonate 
in 25 mL of soybean formula [Prosobee; Mead Johnson Nutritionals, 
Evansville, Ind]) (group 3). The buffer doses were chosen empir- 
ically. The large dose had been administered in most previous trials 
with the rhesus RV vaccine. The smaller buffer (with citrate) had 
been successfully used in the oral cholera vaccine trials in Bang- 
ladesh* and was theoretically preferred because it produced more 
prolonged buffering without the reflex stimulation of stomach acid 
(David Sack, MD, oral communication, January 23, 1991). A control 
group received no RRV-TV (group 4). In groups 2 and 3, the antacid 
was administered 5 minutes before RRV-TV. All parents were in- 
structed not to feed their infants for 1 hour before and 30 minutes 
after immunization. The infants remained in the clinic for approx- 
imately 30 minutes after vaccination for evaluation of any immediate 
reactions. 

To monitor the immune responses to RRV-TV and OPV, the 
nurse collected blood samples on the day of and 56 days after 
vaccine administration. Serum samples were inactivated at 56°C 
for 30 minutes and stored at —20°C until analyzed. 
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Vaccine 

The RRV-TV was prepared by Wyeth-Ayerst Research, Philadel- 
phia, Pa, and contained the rhesus RV serotype 3 strain and genetic 
reassortants for human serotypes 1, 2, and 4.4 The vaccine was 
stored at 2°C to 8°C as a lyophilized product and was reconstituted 
immediately before use. Each 1.0-mL dose of oral RRV-TV consisted 
of 10000 plaque-forming units (PFU) of the parent rhesus RV and 
each of the three reassortant strains (total, 40000 PFU). 


Surveillance for Adverse Reactions 


After the administration of RRV-TV, parents received a digital 
thermometer, a bottle of oral rehydration solution, and acet- 
aminophen drops to treat fever resulting from the diphtheria- 
pertussis-tetanus vaccine, a Board of Health recommendation at 
that time. The parents were instructed on how to take the infant's 
rectal temperature. 

For the 5 days after vaccination, parents were instructed to 
record in a structured diary the infant's afternoon temperature 
and the occurrence of loose stools or vomiting. For the 2-month 
period after vaccination, they were instructed to call the study 
nurse if the infant became ill, had loose stools, or developed di- 
arrhea, defined as three or more stools judged to be looser than 
normal in a 24-hour period. 

The nurse contacted the parent by telephone every other day 
and reviewed the signs or symptoms reported. For any problems, 
including diarrhea, the nurse made a home visit to evaluate the 
infant’s condition, collected a stool specimen, and, when nec- 
essary, referred the parent to a physician. 


RV Antibody Assay 

IgA and IgG serum antibodies to RV were measured by 
enzyme-linked immunosorbent assay, by means of a procedure 
modified from that described previously.” Serum samples were 
tested in an initial dilution of 1:25, and alkaline phosphatase con- 
jugate (Kierkegaard and Perry Laboratory, Gaithersburg, Md) 
replaced the peroxidase conjugate used before. Seroconversion 
was measured as a fourfold or greater rise in titer between pre- 
immunization and postimmunization serum samples. 
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Polio Antibody Testing 

Serum antibodies to poliovirus serotypes 1, 2, and 3 were mea- 
sured by a microneutralization test’*:'* in which (1) twofold serial 
dilutions starting at 1:8 were performed, (2) 25 pL of HeLa cells 
at 300000 cells per milliliter was added to the wells, and 
(3) 25 L (100 times median tissue culture infective dose) of Sabin 
1, 2, and 3 poliovirus was dispensed into plates. Seroconversion 
was defined as a fourfold or greater increase in titers between 
preimmunization and postimmunization serum samples. 


Data Analysis 


To evaluate the immunogenicity of RRV-TV with different 
doses of buffer and to examine the immune response to OPV, we 
compared the rates of seroconversions and plotted the cumu- 
lative distributions of rises in titer to polio (serotypes 1 through 
3) and RV IgA and IgG titer rises for each of the study groups. 
We estimated that rates of seroconversion to RV in the range of 
30% to 70% would be needed to demonstrate a statistically sig- 
nificant effect of the buffer. We anticipated rates of seroconver- 
sion to poliovirus serotypes 1, 2, and 3 to range from 10% (se- 






RRV-TV/OPV, 
No Buffer 
(N=44) 


Clinical 
Reaction 


Temperature, °Ct 
=38.0 34 (80) 


38.1-39.0 7 (16) 
>39.1 


Vomiting 
None 43 (98) 


Once or more 























Loose stools, No./d 


<2 41 (93) 

>3 3 (7) 
Watery stools 

None 42 (95) 





Once or more 


RRV-TV/OPV, 
Small Buffer 


39 (89) 42 (93) 33 (92) 
5 (11) 2 (4) 1 (3) 
O (0) 1 (2) 2 (6) 





39 (89) 


38 (86) 40 (85) 36 (92) 
6 (14) 7 (15) 3 (8) 
42 (95) 45 (96) 37 (95) 





rotype 3) to 90% (serotype 2), allowing assessment of interference 
most sensitively with serotype 2. Fisher's Exact Test and x° test 
were used to test the statistical significance of differences in se- 
roconversions, and the Kolmogorov-Smirnov test was used to 
examine differences in the cumulative frequency distribution of 
titer rises between groups. 


RESULTS 
Characteristics of Participants 


Between January 12 and August 31, 1989, a total of 174 
infants recruited into the study were monitored for the full 
2 months of follow-up and provided serum samples of 
sufficient quantity for analysis. Of these, 49% were be- 
tween 9 and 10 weeks of age, 57% were male, 84% were 
black, 11% were breastfed, and only 7% were of low birth 
weight (<2500 g) (Table 1). The four groups did not differ 
significantly by age, sex, race, birth weight, or feeding 
status. 


RRV-TV/OPY, OPV 
Large Buffer 





40 (85) 38 (97) 


5 (11) 7 (16)§ 2 (5) 






2 (5) 2 (5) 





2 (4) 





*RRV-TV indicates tetravalent rhesus rotavirus vaccine; OPY, oral polio vaccine. 
+There were 1, 0, 2, and 3 infants with unknown temperatures in the four groups, respectively. 


+P = .06 vs group receiving OPV alone, by Fisher's Exact Test. 


§P = .06 vs group receiving RRV-TV/OPV with no buffer, by Fisher's Exact Test. 














10 (23)t 
IgG 5 (11) 
Both IgA and IgG 2 (5) 

Either IgA or IgG 13 (30)t 





RRV-TV/OPV, 
Small Buffer 
(N=44) 





20 (45)+ 23 (49)4 5 (13) 
7 (16)§ 7 (15) 1 63) 
6 (14) 6 (13) 1 (3)I 

21 (48)+ 24 (51)4 5 (13)) 

















*RRV-TV indicates trivalent rhesus rotavirus vaccine; OPY, oral polio vaccine. 
+P<.05 vs groups receiving RRV-TV/OPV with buffer (small or large), by x? test. 


+P<.005 vs group receiving OPV alone, by x’ test. 
§P = .06 vs group receiving OPV alone, by x? test. 
IINo IgG titer available for one specimen. 
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Side Effects of RRV-TV 


Clinical reactions were recorded for 5 days after admin- 
istration of RRV-TV and/or OPV (Table 2). No serious ad- 
verse reactions were reported by parents or physicians af- 


RRV-TV/OPV, No Buffer (N=44) 

—— RRV-TV/OPV, Small Buffer (N=44) 
RRV-TV/OPV, Large Buffer (N=47) 
OPV Alone (N=39) 


eee eee eee ee 


Frequency, % 


Frequency, % 





” a 2° 2 Ye 2° a 
Fold Titer Change 


Fig 1.— Cumulative distributions of IgA and IgG titer fold changes 
in each study group. Vertical line denotes fourfold rise in titer. Hor- 
izontal line represents median for the groups. Increased immuno- 
genicity of tetravalent rhesus rotavirus vaccine (RRV-TV) is reflected 
as a shift in the curve to the right compared with the curve for oral 
polio vaccine (OPV) alone. Groups that received RRV-TV with small 
or large buffer had significantly greater titers than the control group 
(P<.01) and the group that received no buffer (P<.05) (Kolmogorov- 
Smirnov test). 


k 


ter vaccination in any of the study participants, and none 
of the children was hospitalized. The rate of minor adverse 
reactions in the total study group was low, and, except for 
a minor increase in vomiting among the infants receiving l 
RRV-TV with large buffer, no significant differences were 
observed between groups. Nonetheless, children receiv- 
ing RRV-TV with buffer tended to have more vomitingand 
loose stools, although reaction rates were so low thata 
much larger sample would have been required to look for 
significance. 


Seroresponse to RRV-TV Vaccine 


The IgA seroconversion rate for infants receiving small- 
volume buffer with RRV-TV was comparable with that for 
infants receiving large-volume buffer (45% and 49%, re- 
spectively) (Table 3). These seroconversion rates were sig- 
nificantly higher than those for infants receiving RRV-TV 
with no buffer (23%) or OPV alone (13%). The difference 
in seroconversion rates between the group receiving 
RRV-TV with no buffer and that receiving OPV alone was 
not statistically significant. 

The cumulative frequency distributions of foldrisesinIgA 
and IgG titer were plotted for each of the study groups (Fig 
1). Seroconversions of IgA were significantly more common 
among the groups receiving some buffer. The addition of IgG 
added little to the overall rates of seroconversion. | 

Five (13%) of the infants in the control group showed 
IgA seroconversion, indicating possible exposure to nat- 
ural RV infection during the study period (Table 3). One 
of them had an IgA titer rise from 50 to 800, an IgG titer 
rise from 400 to 1600, and a stool specimen collected for 
diarrhea 7 days after OPV vaccination that was positive for 
RV by enzyme-linked immunosorbent assay. Assuming a 
16-fold rise in IgA and a postvaccination IgA titer of 800 
or higher to represent possible infection with wild-type 
RV, one infant each in the groups receiving no buffer, 
small buffer, and OPV alone met these criteria. These cases 
were not excluded from subsequent data analyses. 


Effect of Breastfeeding and Maternal Antibody 


Since breastfeeding may interfere with the response to 
RV vaccines, we compared rates of seroconversion by 
breastfeeding status combining all RV vaccine groups. Se- 
roconversion by IgA was observed in 38% (6/16) of infants 
who were breastfed and 39% (47/119) of those who were 
not breastfed (x*, not significant). | 
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RRV-TV/OPV, RRV-TV/OPV, 
No Buffer Small Buffer 
Serotype (N=39) (N=34) 














17 (44)t 
35 (90) 
9 (23) 


8 (24) 
27 (79) 
9 (26) 


Poliovirus 1 
Poliovirus 2 


Poliovirus 3 
















No. (%) 
RRV-TV/OPV, OPV 
Large Buffer Alone Total 
(N= 38) 






8 (21) 
35 (92) 
7 (18) 


8 (26) 
27 (87) 
9 (29) 


41 (29) 
124 (87) 
34 (24) 






















*RRV-TV indicates tetravalent rhesus rotavirus vaccine; OPV, oral polio vaccine. 


tP<.05 vs group receiving RRV-TV/OPV with large buffer, by x? test. 
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RRV-TV/OPV, No Buffer (N=39) 
RRV-TV/OPV, Small Buffer (N=34) 
RRV-TV/OPV, Large Buffer (N=38) 
OPV Alone (N=31) 


Poliovirus 1 








Frequency, % 


Frequency, % 











Frequency, % 








J 2 2 20 2? 2° 2° 28 


Fold Titer Change 


Fig 2.— Cumulative distributions of titer fold changes in serum neu- 
tralizing antibody to three serotypes of poliovirus in each study 
group. Interference by tetravalent rhesus rotavirus vaccine (RRV-TV) 
in the immune response to poliovirus would be represented by a 
shift in the group’s curve to the left compared with the curve for oral 
polio vaccine (OPV) alone. We hypothesized that if interference oc- 
curred, it would be greatest in the groups that received rotavirus 
vaccines with the small or large buffer (in which the immune re- 
sponse to rotavirus vaccine was greatest) and would be present for 
each of the serotypes of OPV used in the neutralizing assays. No 
consistent or significant trends in the immune response to poliovirus 
was observed according to the dose of buffer administered with the 
RRV-TV or for individual poliovirus serotypes used for neutralization. 


We also examined whether maternal antibody measured 
as the infant's initial IgG titer was associated with serocon- 
version by IgA. Seroconversion was observed in 38% (27/ 
72) of infants with a low initial IgG titer (<800) vs 36% (26/73) 


2 


of infants with a high initial titer (>1600) (x , not significant). 
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Lack of Interference of RRV-TV With the Immune 
Response to OPV 


Polio titers were available for 142 infants whose serum 
was collected at the time of OPV immunization and 8 to 
10 weeks later. Overall, 29%, 87%, and 24% of infants had 
a fourfold rise in serum neutralizing antibodies to polio- 
virus serotypes 1, 2, and 3, respectively (Table 4). The dif- 
ferences between the groups receiving RRV-TV/OPV and 
OPV alone were not statistically significant by x test. To 
look for smaller differences or more subtle interference of 
RRV-TV with the immune response to polio, we plotted 
the cumulative frequency distribution of fold rise in an- 
tibody titer to each vaccine study group (Fig 2). If RRV-TV 
interfered with the immune response to OPV, we would 
expect to see a shift in the distribution curve to the left, 
with a greater shift for the groups receiving small- and 
large-dose buffer compared with the group receiving 
RRV-TV with no buffer. Overall, no major differences in 
the frequency distribution were observed. To the contrary, 
the group that received RRV-TV with no buffer tended 
to have higher fold rises to poliovirus 1 than did the 
other groups. 

We hypothesized that perhaps infants who responded 
poorly to OPV might respond poorly also to RRV-TV. To test 
this hypothesis, we examined the rates of IgA seroresponse to 
RRV-TV by rates of neutralizing antibody to polio virus sero- 
types 1, 2, and 3. When the 72 infants in the two groups 
receiving buffer were combined, the proportions of infants 
with seroconversion to both RRV-TV and poliovirus were 31%, 
37%, and 50% for poliovirus serotypes 1, 2, and 3, respectively. 
The proportions of infants with seroconversion to RRV-TV 
but not poliovirus were 43%, 60%, and 38%. The differences 
between the corresponding proportions were not statistically 


significant. 
COMMENT 


The need for an RV vaccine for children in both devel- 
oping and developed countries is well documented.*” For 
this vaccine to be incorporated into the routine schedule 
of childhood immunization, it must (1) not interfere with 
other vaccines, principally OPV, and (2) be easy to ad- 
minister and not require a large volume of antacid (30 mL). 
This study demonstrates that antacid is important for 
achieving a good immune response to the RRV-TV vaccine 
and that the small (2.5-mL) dose of antacid, which is easy 
to administer, is as effective as the large volume of antacid, 
which would be difficult and logistically impractical for use 
in immunization programs. The addition of a small 
amount of buffer made a striking difference in immuno- 
genicity of RRV-TV, but the vaccine was essentially non- 
immunogenic in the group that received no buffer, sug- 
gesting that the original estimates of the amount of acid 

roduced in the infant stomach were excessive.*'? Onl 

half of the children who received RRV-TV with buffer had 
an immune response as measured by IgA and IgG. The 
extreme sensitivity of the vaccine to acid might be over- 
come by giving a larger inoculum of the vaccine, multiple 
doses of the same vaccine, or both. In fact, when this study 
was initiated, many investigators believed that one dose 
of the vaccine should be sufficient and that a 40 000-PFU 
inoculum would be adequate. In more recent trials, a 
three-dose regimen has been adopted to increase immu- 
nogenicity and to improve the potential efficacy of the vac- 
cine. In two of these efficacy trials, the inoculum dose was 
increased to 400 000 PFU. 
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Second, this study demonstrates that RRV-TV in its cur- 
rent formulation (40 000 PFU) administered within 1 hour of 
OPV does not interfere with the immune response to OPV. 
In most field trials to date, the administration of RV vaccines 
has been separated from OPV by an interval of at least 
2 weeks, in part because of theoretical concerns about the 
possible interference of these two live oral vaccines. This con- 
cern may be unwarranted, since OPV will remain ina child’s 
gut for weeks and be shed by a majority of children for 
1 month after first immunization. Also, polio and RV attack 
different cells in the gut, so interference at the level of cellular 
attachment or receptors is unlikely. This lack of interference 
would have to be reassessed if a higher inoculum of RRV-TV 
were used in future formulations. 

The results of this study confirm and extend those of two 
earlier studies that examined the possible interference of 
the monovalent RV vaccines and OPV. Ina previous study 
in Atlanta,’ blood drawn at 3 to 4 weeks to monitor re- 
sponse to RV vaccines demonstrated an incomplete im- 
mune response to OPV. Since immune response to OPV 
peaks at 6 to 8 weeks, we tested convalescent-phase serum 
at 8 weeks to maximize our ability to detect a complete 
response to OPV. As expected, we observed a higher rate 
(87%) of seroconversion to poliovirus 2 (measured in the 
same laboratory) compared with 60% reported in the pre- 
vious study. 

In this study we also compared the cumulative distri- 
bution of titer rises between groups, a more statistically 
robust method to look for small differences; none was ob- 
served. Moreover, small differences in the immune re- 
sponse to polio that might be missed here would poten- 
tially be eliminated with the second or third doses of OPV. 
Consequently, in future trials, RRV-TV in its current for- 
mulation can be given safely with OPV without fear of 
interference in the immune response to OPV. 

We did not examine whether OPV might interfere with 
the immune response to RRV-TV. This was observed with 
the RIT 4237 vaccine’? but could not be demonstrated 
in our previous trial with monovalent RV vaccines.” ’® 
Considering that most children who receive OPV have po- 
liovirus in their intestines for long periods, the ability to 
test this interference would require trials substituting in- 
activated poliovirus vaccine for OPV or delaying the ad- 
ministration of the first OPV immunization, neither of 
which could be conveniently or ethically examined in our 
setting. 

Although this trial could not be completely blinded, spe- 
cial attention was paid to ensure proper randomization in 
assignment to groups, to biases in assessing side effects, 
and to blinding in performing the laboratory studies. Ran- 
domization did ensure that the characteristics of the par- 
ticipants in the four study groups were not different, and 
rates of clinical reactions among vaccinees were so low that 
a very large sample would have been required to observe 
significant differences from the control group if they were 
present. Laboratory specimens were run in bulk without 
regard to the individual infants’ vaccine group. 

Some of the recruitment for this trial occurred during the 
RV season, and 13% of the infants who received no 
RRV-TV had an immune response to RV. In one such in- 
fant, a wild-type infection was documented during the 
week after enrollment. The infant’s immune response to 
this infection was unlike that of the routine vaccinees, 
since he had a very large 16-fold rise in IgA, his 
convalescent-phase IgA titer was unusually elevated 
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(800), and he had a fourfold rise in IgG (400 to 1600). Using 
the first two criteria (ie, 16-fold rise in IgA and convales- 
cent IgA titer =800), we estimated that three infants in the 
study may have had wild-type infections, The marked dif- 
ference in the immune response to wild-type infection vs 
the vaccine suggests that the vaccine may still require a 
more immunogenic combination of antigens. Wild-type 
infection is a far better immunogen than oral RRV-TV, and 
whether the reduced immunogenicity of oral RRV-TV re- 
sults in reduced protection against symptomatic infection 
remains to be determined. 


This study was funded in part by Wyeth-Ayerst Research. 

We acknowledge the support and assistance provided by Paul J. 
Wiesner, Lynne McIntyre, Bob Davies, Jenine Clifford, Rebecca Ger- 
rard, Rachel Cowley, Barbara Hester, Georgina Howard, Betty Jones, 
Beverly Waters, Claudette Williams, and the nursing staff at the clin- 
ics of the DeKalb County Board of Health. 
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Response of 7- to 15-Month-Old Infants to Sequential 
Immunization With Haemophilus influenzae 
Type b-CRM,,, Conjugate and Polysaccharide Vaccines 


Edward P. Rothstein, MD; Ruth P. Schiller, MD; Joseph A. C. Girone, MD; Thomas J. Hipp, MD; 
Ronald L. Souder, MD; Henry H. Bernstein, DO; Dace V. Madore, PhD; Cynthia L. Johnson; David H. Smith, MD 


è Objective.—To evaluate the immunologic potential of in- 
fants 7 to 15 months of age to respond to Haemophilus in- 
fluenzae type b polysaccharide vaccine following immuniza- 
tion with H influenzae b oligosaccharide-CRM,,, conjugate 
vaccine. 

Study Design. —One hundred seventy-one infants, aged 7 
to 15 months, were consecutively and alternatively assigned 
to one of three immunization protocols. Group 1 (n=71) 
received three doses of H influenzae b oligosaccharide- 
CRM, , conjugate vaccine, group 2 (n=47) received two 
doses of H influenzae b oligosaccharide-CRM, 7 conjugate 
vaccine followed by one dose of H influenzae type b polysac- 
charide vaccine, and group 3 received one dose of H in- 
fluenzae b oligosaccharide-CRM,,7, conjugate vaccine fol- 
lowed by two doses of H influenzae type b polysaccharide 
vaccine. Immunizations were given on day 0 and at 2 months 
and 6 months. Anti—H influenzae type b polysaccharide an- 
tibody levels were measured on day 0 and 2, 3, 6, 7, and 12 
months after the study began. 

Results.—Haemophilus influenzae type b polysaccharide 
vaccine given as a second dose stimulated an antibody rise but 
did so less effectively than H influenzae b oligosaccharide- 
CRM, conjugate vaccine. Two doses of H influenzae 
b oligosaccharide-CRM, 7 conjugate vaccine were highly im- 
munogenic; geometric means were 31 and 35 g/mL in the 7- 
to 11-month and 12- to 15-month age groups, respectively. 
Following two doses of H influenzae b oligosaccharide- 
CRM,,, conjugate vaccine, both immunization protocols re- 
sulted in (1) equally high geometric mean antibody levels 
1 month after immunization and (2) similar geometric mean 
antibody levels 6 months after immunization. 

Conclusions.—Haemophilus influenzae b oligosac- 
charide-CRM,.,, conjugate vaccine induces antibody levels 
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that would be expected to protect infants from initial in- 
vasion and primes the immune system for an anamnestic 
response. Our data indicate that if a booster immunization 
is needed, H influenzae type b polysaccharide vaccine could 
be an alternative to H influenzae b oligosaccharide-CRM, 9, 
conjugate vaccine. 

(AJDC. 1991;145:898-900) 


T" originally licensed Haemophilus influenzae type b (Hib) 
vaccine, H influenzae type b polysaccharide (HbPs) vac- 
cine, is poorly immunogenic in children younger than 
18 to 24 months and does not induce immunologic 
memory.'* Vaccines that link the capsular saccharide of Hib 
to a protein (conjugate vaccines) have two goals. The pri- 
mary goal is to stimulate an infant’s immature immune sys- 
tem to produce anti-HbPs antibody levels that are high 
enough and last long enough to prevent invasive disease. 
The second is to prime the immune system so that exposure 
to Hib can rapidly stimulate clonal expansion of already- 
primed B cells. Two conjugate vaccines, H influenzae b 
oligosaccharide-CRM,g,_ conjugate vaccine (HbOC) 
(HibTITER; Praxis Biologics Inc, Rochester, NY) and 
Haemophilus b Conjugate Vaccine (Meningococcal Protein 
Conjugate) (PedvaxHIB; Merck Sharp & Dohme Laborato- 
ries, West Point, Pa), are licensed for use beginning at 2 
months of age.”ć Our study documents the immunogenicity 
of various sequential combinations of HbOC and HbPs vac- 
cines in infants aged 7 to 15 months of age and the ability of 
HbOC to prime these infants for a response to HbPs vaccine. 


SUBJECTS AND METHODS 
Subject Selection 

Children aged between 7 and 15 months were eligible to par- 
ticipate if they had no serious chronic illness, no history of Hib 
disease, no previous immunization with either HbPs vaccine or 
a conjugate Hib vaccine, and no history or physical findings sug- 
gestive of an acute febrile illness. Children were enrolled in the 
study, approved by the Institutional Review Board of Grand View 
Hospital, Sellersville, Pa, after parental written informed consent 
was obtained. 


Vaccines and Vaccine Administration 
The HbPs vaccine (b-Capsa I, lot 038AL; Praxis Biologics Inc), 
containing 25 g/mL of capsular polysaccharide per 0.5 pg/mL, or 
the HbOC vaccine (HibTITER, lots BRH512 and A2K61), containing 
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GM Anti-HbPs Antibody, .g/mL* 
—_—_—_—_—_———————————— 9s... . sa 


HbOC/HbOC/HbPs HbOC/HbPs/HbPs 
0.11 (0.08-0.17) 0.12 (0.08-0.17) 
4.86 (1.74-13.58) 3.84 (0.91-16.25) 

34.57 (25.49-46.88) 9.834 (2.58-37.51) 

19.04 (8.47-42.83) 3.72¢ (0.98-14.17) 

37.93 (32.32-44.52) 37.52 (32.06-43.91) 11.894 (2.91-48.59) 

16.38 (7.82-34.33) 16.76 (7.80-36.02) 6.76% (2.22-20.62) 


*GM indicates geometric mean; HbOC, H influenzae b oligosaccharide-CRM, 7 conjugate. Numbers in parentheses are SDs. 
tP indicates phlebotomy; V, vaccination. 
Significantly different from response in HbOC/HbOC/HbOC and HbOC/HbOC/HbPs groups (P< .05). 


Months After 
First Vaccination 


Vaccination 
Schedulet 


0.11 (0.08-0.15) 

2.91 (0.64-13.30) 
29.05 (12.35-68.35) 
15.97 (5.50-46.41) 





GM Anti-HbPs Antibody, ug/mL* 


Vaccination Months After 


Schedule First Vaccination 


0.15 (0.09-0.26) 
10.91 (3.24-36.71) 
33.37 (21.78-51.14) 
22.86 (12.50-41.81) 


39.55 (38.07-41.10) 
25.39 (13.96-46.18) 


No. 


HbOC/HbOC/HbPs 
0.16 (0.09-0.29) 
12.10 (4.70-31.81) 
37.27 (28.62-48.54) 
26.79 (16.24-44.20) 
37.97 (31.23-46.15) 
27.28 (16.99-43.18) 


HbOC/HbPs/HbPs 
0.13 (0.10-0.16) 

8.31 (2.65-26.04) 
9.344 (1.62-53.86) 
5.104 (1.38-18.82) 

17.484 (5.00-61.05) 

10.834 (2.57.45.65) 





*GM indicates geometric mean; HbOC, H influenzae b oligosaccharide-CRM, , conjugate. Numbers in parentheses are SDs. 


tP indicates phlebotomy; V, vaccination. 


+Significantly different from response in HbOC/HbOC/HbOC and HbOC/HbOC/HbPs groups (P< .05). 


10 g/mL of capsular derived oligosaccharide and 25 pg/mL of 
CRMjo7 per 0.5 ng/mL, was administered as a 0.5-mL intramuscular 
dose, as recommended by the manufacturer. A three-dose sequen- 
tial schedule was used to immunize infants on study day 0 and at 
2 and 6 months after initial immunization. 


Study Design 

Subjects were consecutively and alternately assigned to one of 
three immunization protocols. As shown in Tables 1 and 2, sub- 
jects were immunized with three doses of HbOC, two doses of 
HbOC followed by one dose of HbPs, or one dose of HbOC fol- 
lowed by two doses of HbPs. Further enrollment in the HbPS 
groups was terminated after it became apparent that the antibody 
response to HbPs in one of the groups was statistically signifi- 
cantly less than that to HbOC (Tables 1 and 2). Therefore, more 
infants were enrolled in the group that received three doses of 
HbOC than in the other two groups. 


Specimen Collection 
Venous blood was obtained before each immunization, 
1 month after the second and third immunizations, and 6 months 
after the third immunization. Blood was separated within 4 hours 
of collection, and serum samples were frozen until they were 
analyzed for anti-HbPs antibodies. 


Serologic Assays 

All serum samples were coded so that Praxis Biologics Inc lab- 
oratory personnel were unaware of the subjects’ protocol assign- 
ment. Total serum antibody to HbPs was quantitated by a Farr- 
type radioantigen binding assay, as previously described.’ The 
anti-HbPs antibody levels in each group were evaluated by de- 
termining the geometric mean (GM). Values at or below 
0.10 pg/mL were recorded as 0.10 pg/mL and those equal to or 
greater than 40.00 pg/mL were recorded as 40.00 pg/mL. The 
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significance of differences in the GM between groups was de- 
termined by least square means analysis. 


RESULTS 

One hundred eighty-one white infants 7 to 15 months of age 
were enrolled. One hundred seventy-five infants (96.4% ) com- 
pleted the study. Four infants with initial anti-HbPs antibody 
levels of greater than 1 pg/mL were eliminated from further 
analysis. Of the remaining 171 infants, 82 were female and 89 
were male. The sex distribution and mean ages of the immu- 
nization groups were similar within each age group. The mean 
age at the time of first immunization for each group was be- 
tween 8.3 and 9.2 months and 13.1 and 13.3 months for the 
younger and older groups, respectively. 


Analysis of Anti-HbPs Antibody Response 


Theimmunologic response to each immunization protocol 
was evaluated in infants aged 7 to 11 months (Table 1) and 
12 to 15 months (Table 2). Within each age group, the GM 
anti-HbPs antibody levels before and after one dose of HbOC 
vaccine were not statistically different. Older infants (12 to 
15 months old) responded to one dose of HbOC with greater 
GM antibody levels than younger infants (7 to 11 months 
old). Eighty-five percent of 7- to 11-month-old and 98% of 
12- to 15-month-old infants had anti-HbPs antibody values 
greater than 1 pg/mL after a single dose of HbOC. 

Following a second dose of HbOC, the GM anti-HbPs an- 
tibody of the 7- to 11-month-old infants rose sevenfold to 10- 
fold further (Table 1). In the older group, the second dose of 
HbOC increased the GM threefold further (Table 2). Irrespec- 
tive of the age of the infant at the time of the initial immuni- 
zation, the GM anti-HbPS antibody level was high (29 to 37 


Haemophilus influenzae Vaccine—Rothstein et al 899 


ng/mL) following two doses of HbOC. Two doses of HbOC 
resulted in a greater than 200-fold increase in GM anti-HbPs 
antibodies over the preimmunization levels. Ninety-nine per- 
cent of the infants had anti-HbPs levels greater than 1 ug/L. 
Ninety-six percent had levels greater than 10 pg/mL. 

In contrast, infants who were immunized with one dose 
of HbOC followed by HbPs 2 months later showed a 72- 
to 82-fold increase over the preimmunization antibody 
level. This increase was seen irrespective of age at initial 
immunization. The GM anti-HbPs antibody levels were 
9.83 pg/mL (92% =1 pg/mL) and 9.34 g/mL (86% =1 ug/ 
mL) in the younger and older groups, respectively. 

Further evaluation of the individual responses in the 
younger age group indicates that 21 of the 39 individuals 
given HbPs 2 months after an initial dose of HbOC showed 
a greater than twofold increase in GM anti-HbPs antibody. 
The GM of these 21 responders rose from 2.41 to 
17.01 pg/mL (SD, 7.2 to 40.2 g/mL) after the HbPs im- 
munization. The mean age of this 7- to 11-month-old re- 
sponder subgroup was 10.6 months (range, 9 to 13 
months) at the time of their HbPs immunization. In con- 
trast, the pre- and post-HbPs immunization GM antibody 
level in the nonresponders (those having less than twofold 
antibody rise) was 5.94 and 4.75 g/mL, respectively. 
These two groups (responders and nonresponders) were 
not distinguishable by preimmunization anti-HbPs levels 
(nonresponder GM, 0.11) or by age (nonresponder mean 
age, 10.8 months; range, 9 to 13 months). When these non- 
responders to HbPs received a second dose of HbPs 4 
months later, 13 of the 17 showed a greater than twofold 
increase (one child’s specimen was unavailable). At the 
time of their third immunization (one dose of HbOC fol- 
lowed by two doses of HbPs), the ages of the four remain- 
ing nonresponders were 13.2, 13.6, 14.8, and 15.5 months. 

Two primary doses of HbOC resulted in high-GM anti-HbPs 
antibody levels, approaching the upper limit of data analysis 
(40.0 g/mL) in both age groups. In those in whom antibody 
levels declined after the second dose of HbOC, a third dose of 
either HbOC or HbPs boosted the anti-HbPs antibodies back 
to levels that approached the upper limit of the assay. 

Irrespective of the immunization schedule or the age at the 
time of initial examination, high anti-HbPs antibody levels 
were sustained over time. Six months following the third 
immunization, when children were 19 to 27 months of age, 
all who were in the groups that received three doses of HbOC 
or two doses of HbOC followed by one dose of HbPs had 
antibody levels greater than 1 pg/mL. Of those who received 
one dose of HbOC followed by two doses of HbPs, 93% had 
levels greater than 1 pg/mL, irrespective of age group. 


COMMENT 


To our knowledge, ours is the first study to use HbPs in a 
primary immunization series following an initial dose with an 
Hib conjugate vaccine in infants younger than 15 months. Our 
observations show that, following a single dose of HbOC, (1) 
HbPs can boost anti-HbPs antibody levels in infants who, be- 
cause of age, would not be expected to respond with this fre- 
quency or to this level; (2) HbPs boosts anti-HbPs antibody to 
the same GM antibody level in infants who received their pri- 
mary dose of HbOC whether they were 7 to 11 or 12 to 15 
months of age; (3) a second vaccination with HbOC results in 
a greater GM anti-HbPs antibody level than when the second 
vaccination is HbPs; and (4) when given after two doses of 
HbOC, both HbPs and HbOC boost GM antibody levels to the 
same high value, the values decline to the same levels 
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6monthsafter immunization, and inall the children levels were 
maintained that have been correlated with long-term immunity 
after immunization with an HbPs vaccine (21 g/mL).® 

The greater response when the second dose is HbOC 
rather than HbPs may reflect recruitment of new clones of 
B cells (T-cell dependent) along with better stimulation of 
already-primed B cells. The HbPs, as a second dose in these 
young infants, probably only stimulates already-primed B 
cells. Itappears that some children may not be primed within 
2 months after a single dose of HbOC, as evidenced by their 
lack of response to HbPs. However, almost all of these chil- 
dren responded to a second dose of HbPs administered 
4 months later, and all had anti-HbPs antibody concentra- 
tions of greater than 1 pg/mL when evaluated 6 months after 
their last immunization. The response to the second dose of 
HbPs may be related to both age and prior immunization. 

While current recommendations forimmunization of in- 
fants 7 to 11 months of age include a booster, the data from 
this study indicate that two doses of HbOC stimulate high 
antibody levels. There may not be an advantage to vac- 
cinating this age group with three doses of HbOC. If three 
doses are desirable, HbPs could be a reasonable alternative 
following two doses of HbOC. 

The more important implication of these data is that in the 
months after successful primary immunization, as the ex- 
pected decline in antibody levels occurs, exposure to the 
polysaccharide (probably representative of the organism) 
should elicit an accelerated memory response that will aid 
in protection against invasive Haemophilus disease and help 
to maintain immunity. The HbOC not only generates high 
levels of anti-HbPs antibodies following one or two doses, 
but it appears to prime, as evidenced by a further antibody 
rise when HbPs vaccine is administered 2 to 4 months later. 


The helpful review by Sarah S. Long, MD, is thoroughly appre- 
ciated. We acknowledge the superb support of Dorothy Kratz, RN, 
and Jean Bitner, RN, as well as the rest of the staff of Pennridge 
Pediatrics Associates, Sellersville, Pa. The dedication of the staff of 
the Immunobiologic Service Department and the Clinical Studies De- 
partment at Praxis Biologics Inc, especially Donna Phipps, MS, Car- 
olyn Cimino, and Kim Kukfa, MS, are also deeply appreciated. 
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Transfusion Therapy in Neonates 


Ronald G. Strauss, MD 


è infants, particularly those who were very small premature 
neonates, are among the most common of all patient groups 
to undergo extensive transfusion. It is estimated that approx- 
imately 300000 neonates undergo transfusions annually. 
Most infants who undergo transfusion are exposed to mul- 
tiple blood donors, and although each exposure poses only 
a small risk, the potential for adverse effects of multiple 
transfusions is not trivial. Transfusion practices for neonates 
are controversial, variable, and based on scanty scientific 
information. For the most part, controlled scientific studies 
have not been performed to clearly establish the indications 
for the transfusion of blood components to neonates. Con- 
sidering these limitations, guidelines are offered for the 
transfusion of red blood cells, platelets, and neutrophils into 
neonates. 
(AJDC. 1991;145:904-911) 


S ome neonates require multiple blood transfusions, and 

the risks of transfusion, although infrequent, are not 
trivial. Thus, knowledge of neonatal transfusion medicine 
is crucial for optimal pediatric practice. 


THE NEED FOR MULTIPLE TRANSFUSIONS 


Infants, particularly those who were very small prema- 
ture neonates, are among the most common of all patient 
groups to undergo extensive transfusions. Of the 38 000 
premature neonates with birth weights (BWs) of less than 
1500 g estimated to be born annually in the United 
States,’ 80% will require multiple red blood cell (RBC) 
transfusions—many infants will receive cumulative trans- 
fusion volumes exceeding their total blood volumes.** 
Based on a review of eight studies, Sacher et al* concluded 
thatinfants undergoing multiple transfusions typically are 
exposed to eight to 10 different donors (range, two to 18 
donors). Likewise, results of a study conducted at our in- 
stitution between 1983 and 1984° showed a substantial use 
of RBC transfusions from multiple donors: 53 infants re- 
ceived 683 RBC transfusions from 503 different donors 
(mean number of donors per neonate, 9.5). In an unpub- 
lished study (R.G.S., unpublished data, 1989) performed 
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between 1988 and 1989 to assess current practices, a similar 
rate was documented: 38 (78%) of 49 infants with BWs of 
less than 1500 g received an average of 10 RBC transfusions 
per infant, with a mean exposure to slightly more than 
six donors per neonate (Table 1). In addition, about 16% 
of infants underwent transfusions of other blood compo- 
nents. Thus, concerns about transfusion-associated dis- 
eases have not caused a major reduction in blood trans- 
fusions by neonatologists—presumably because RBC 
transfusions are perceived to be mandatory for the optimal 
care of sick premature infants. 

Assuming my data (Table 1) and that of others**® are 
representative of current national practices, approxi- 
mately 29 640 low-BW infants will receive 296 400 RBC 
transfusions annually. Importantly, the long-term sur- 
vival of infants with BWs of less than 1500 g continues to 
improve, which results in an increasing number of infants 
requiring multiple RBC transfusions. In addition, occa- 
sional transfusions are given to infants with BWs of greater 
than 1500 g. It is very alarming that, by current practices, 
many infants will be exposed to different donors for most 
transfusions. Thus, the importance of sound knowledge 
about neonatal transfusion practices is emphasized by the 
mandatory and crucial role of blood component transfu- 
sions in the treatment of extremely small, premature ne- 
onates. 


THE RISK OF TRANSFUSIONS 


It is logical to conclude that exposure to multiple blood 
donors will increase the potential for adverse effects, par- 
ticularly transfusion-associated infections. The rate of 
transfusion-associated infections, although not always di- 
rectly proportional to the frequency of donor exposure, 
increases when multiple transfusions are given.”’* To elim- 
inate the transmission of infections from donors, blood 
banks continuously improve medical screening of blood 
donors and laboratory testing of donated blood. For every 
donation, donors are advised that they are not to donate 
if they are in high-risk groups (eg, intravenous drug abus- 
ers). Donors are directly questioned about high-risk be- 
havior, and they must give written confirmation that they 
are not involved in such behavior. A complete medical 
history is recorded and, if needed, a physical examination 
is conducted. Laboratory testing is performed to detect 
hepatitis, syphilis, and retrovirus (human immunodefi- 
ciency virus [HIV] type 1 and human T-cell leukemia/ 
lymphoma virus type I or II) infections. However, to en- 
sure maximum safety, these measures employed to 
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Clinical Characteristics of Infants Data 
All infants Reviewed (n= 49) 
No. (%) who underwent RBC transfusions 


No. (%) who underwent transfusions 
of other components 


Infants Who Underwent Transfusion (n= 38) 
No. of RBC transfusions (mean + SD) 
No. of RBC donors (mean + SD) 
No. (%) who underwent >4 RBC transfusions 
No. (%) who underwent >15 RBC transfusions 


10.0+8.3 
6.2+5.3 
31 (82) 
10 (26) 


Maximum No. of RBC transfusions undergone 40 


*RBC indicates red blood cell. All infants weighed less than 
1500 g at birth. 


improve transfusion safety must be coupled with efforts 
to diminish the need for homologous transfusions. 

The percentage of infants and children who acquire HIV 
via transfusion is disproportionately high compared with 
the number of adults thus infected. In one survey” exclud- 
ing hemophiliacs, 15% of childhood cases of HIV infection 
were due to blood transfusions compared with 2% of 
adulthood cases of HIV infection.’ These rates were de- 
termined before current methods of donor screening and 
testing were used, and, thus, are overestimates of the cur- 
rent rate of transfusion-associated HIV infection. How- 
ever, the data illustrate the importance of transfusions as 
a route for transmitting blood-borne organisms to neo- 
nates. The current risk of an infected donor not being de- 
tected with testing is estimated to be about one in 1 mil- 
lion. Because the exact figure is unknown, some 
controversy exists, and most experts accept a rate of be- 
tween one and 20 per million. 

The current rate of transfusion-associated hepatitis has 
not been determined accurately in infants. Although the 
incidence of non-A, non-B hepatitis (which, in most cases, 
is presumed to be due to the hepatitis C virus) is believed 
to be low,” the rate is difficult to establish because, until 
very recently, the diagnosis was made by documenting an 
unexplained elevation in serum alanine aminotransferase 
occurring within 6 months of transfusion. Long-term se- 
rial measurements of alanine aminotransferase during the 
perinatal period have been rarely reported, and alanine 
aminotransferase values are higher and more variable in 
infants who apparently are healthy than are values in 
subjects of other ages.'* Nonetheless, non-A, non-B hep- 
atitis is of concern because it is the most common 
transfusion-related viral infection and has the potential for 
long-term toxic effects.'* Disorders leading to long-term 
morbidity (eg, posthepatic cirrhosis and hepatic cancer) 
are particularly alarming when they occur during infancy 
because of the potential for an extended disability requir- 
ing costly care. 

The importance of transfusion-associated cytomegalo- 
virus (CMV) infection in neonates is controversial. Studies 
conducted during the 1970s and early 1980s reported a 
disturbingly high incidence (25% to 50%) of CMV infection 
in neonates who had undergone transfusion.'* This was 
particularly true in those who underwent the most exten- 
sive transfusions, some of whom died. Several recent 
studies indicate a diminishing, almost negligible risk." 
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However, these studies have been criticized," and the im- 
portance of transfusion-associated CMV infection and the 
need for special precautions (use of CMV-seronegative do- 
nors or components markedly depleted of leukocytes) 
when conducting transfusions in neonates remains con- 
troversial. The American Association of Blood Banks, in 
its Standards for Blood Banks and Transfusion Services,'® has 
recommended that cellular blood products with low risks 
of transmitting CMV infection be given to infants with 
BWs of less than 1200 g who are seronegative for antibody 
to CMV or of unknown serostatus if they are being man- 
aged in hospitals in which CMV is known to bea problem. 
The transmission of CMV to infants has implications be- 
yond immediate infant morbidity and mortality. Infected 
infants can transmit CMV to their mothers and to other 
susceptible contacts. 

Other transfusion-associated conditions of noninfec- 
tious natures that may occur in infants include fluid over- 
load, graft-vs-host disease,'”’’* electrolyte and acid-base 
imbalances, iron overload,” increased susceptibility to ox- 
idant damage,” exposure to plasticizers,” hemolysis 
when T-antigen activation of RBCs has occurred,” immu- 
nosuppression,~ and alloimmunization,"’ although, in 
limited studies,” alloimmunization to RBC and leukocyte 
antigens has been shown to be uncommon in infants. Re- 
garding graft-vs-host disease and techniques for irradia- 
tion, the American Association of Blood Banks’® recom- 
mends that cellular blood products be irradiated with a 
minimum of 15 Gy to prevent graft-vs-host disease in fe- 
tuses (intrauterine transfusion), in selected immunocom- 
promised recipients, and in patients receiving transfusion 
products from first-degree relatives. In practice, “selected 
immunocompromised recipients” are usually defined as 
bone marrow transplant recipients, patients with congen- 
ital defects of cell-mediated immunity, and patients with 
disseminated reticuloendothelial cancer undergoing ther- 
apy. Although enthusiasm for the transfusion of irradi- 
ated blood components is variable, it is difficult to justify 
scientifically the exclusive use of these products in neo- 
nates in general, even if they are premature or infected 
with HIV. Some adverse effects occur only with massive 
transfusions, such as exchange transfusions, and are rare 
in the usual, small-volume RBC transfusion. The relation- 
ship of some alleged adverse effects to transfusions is con- 
troversial.** Nonetheless, the risks of transfusion are sig- 
nificant, and blood components should be transfused only 
when necessary. 


INDICATIONS FOR NEONATAL TRANSFUSION 


The lack of a rational approach to transfusion prac- 
tices***° stems from limited knowledge of the cellular 
and molecular biology of hematopoiesis during the per- 
inatal period as well as froma lack of understanding of the 
infant's response to severe cytopenia. Data from clinical 
studies of infants are sparse and difficult to interpret be- 
cause of the precarious and heterogeneous medical con- 
dition of these patients. Even the deceptively simple task 
of obtaining sufficient blood to conduct definitive studies 
is a major impediment because of small total blood vol- 
umes and difficult vascular access. Although, in some in- 
stances, the value of transfusions is clear (eg, transfusing 
RBCs to treat anemia that has caused congestive heart fail- 
ure and transfusing platelets to treat severe thrombocy- 
topenia with bleeding), in others, it is not. Following are 
reasonable guidelines for the transfusion of the three most 
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frequently used cellular components—RBCs, platelets, 
and neutrophils (granulocytes). 


RBC Transfusions 


Generally, RBC transfusion is performed to maintain a 
level of hematocrit believed to be most desirable for each 
neonate’s clinical status.” It is widely recognized that this 
clinical approach is imprecise, and consideration of more 
physiologic indications such as RBC mass, available ox- 
ygen, and measurements of oxygen delivery and tissue 
extraction has been suggested. However, the means by 
which these techniques can best be applied to everyday 
practice are undefined. Clearly established indications for 
neonatal RBC transfusions, based on controlled scientific 
studies, do not exist. In many clinical situations, the need 
for RBC transfusion seems logical, but often efficacy has 
not been established, and a complete understanding of the 
risks is lacking. Because of the limited data available, it is 
important that pediatricians critically evaluate the follow- 
ing recommendations in light of neonatal practice at their 
institutions. Most RBC transfusions performed in neo- 
nates are of small volume (5 to 15 mL of RBCs per kilogram 
of body weight) and are repeated frequently.”” The usual 
indications for small-volume transfusions are discussed 
separately. 

Replacement of Blood Drawn for Laboratory Stud- 
ies. —This indication accounts for about 90% of all RBC 
transfusions in neonates.” Although laboratory mi- 
cromethods can be used, cumulative blood losses due to 
laboratory sampling are proportionately very large.* At- 
tempts are being made to limit blood sampling via the use 
of indwelling catheters with specific transducers, trans- 
cutaneous electrodes, and monitors. Until these are avail- 
able for routine use, the practice of replacing drawn blood 
with transfused RBCs will continue.” Often, RBCs are re- 
placed when 5% of the estimated total blood volume has 
been removed from neonates requiring frequent monitor- 
ing. Replacement is frequently performed if the hemat- 
ocrit has decreased rapidly and/or if mechanical ventila- 
tion is required. Some physicians do not replace RBCs 
until about 10% of the blood volume has been drawn if the 
neonate is relatively stable and the hematocrit level rea- 
sonable. 

Maintenance of Hematocrit Levels of Greater Than 0.40 
During Severe Respiratory Disease.—In neonates with 
severe respiratory disease, particularly those requiring ox- 
ygen and/or ventilator support, itis customary to maintain 
the hematocrit level at greater than 0.40 (blood hemoglo- 
bin, >130 g/L). Proponents believe that transfused RBCs 
containing adult hemoglobin are most likely to provide 
satisfactory oxygen delivery throughout the period of di- 
minished pulmonary function. Although this practice is 
widely recommended, little evidence is available to estab- 
lish its efficacy, define its optimal use (ie, the best hema- 
tocrit level during each clinical situation), or document its 
risks.” A recent study” of 10 infants with severe (oxygen- 
dependent) bronchopulmonary dysplasia demonstrated 
improvement of physiologic end points (increased sys- 
temic oxygen transport and decreased oxygen use) after 
small-volume RBC transfusions. Itis notable that the blood 
hemoglobin levels alone did not predict which infants 
would benefit from transfusion.” More information is 
needed to define the precise indications for and benefits 
of RBC transfusions as based on measurements of tissue 
oxygenation rather than on hematocrit levels alone. 


906 A)JDC—Vol 145, August 1991 


Maintenance of Hematocrit Levels of Greater Than 0.40 
in Neonates With Symptomatic Heart Disease. — Consis- 
tent with the rationale for optimal oxygen delivery dis- 
cussed above, it seems logical to maintain hematocrit lev- 
els of greater than 0.40 in neonates with severe congenital 
heart disease leading to either cyanosis or congestive heart 
failure. Regarding the latter, isovolumic exchange trans- 
fusions were used to treat nine infants with ventricular 
septal defects and large left-to-right shunts.*' The post- 
partum decreases in hematocrit levels had produced de- 
creases in blood viscosity that resulted in decreased pul- 
monary vascular resistance and increased left-to-right 
shunting. Exchange transfusion increased the mean blood 
hemoglobin level from 99 to 146 g/L—a change that in- 
creased pulmonary vascular resistance and decreased 
both left-to-right shunting and pulmonary blood flow. 
These changes lowered heart rate and left ventricular 
stroke volume without compromising oxygen transport to 
the tissues. Extending these observations to neonatal pa- 
tients with patent ductus arteriosus, Rosenthal’? sug- 
gested that RBC transfusions might increase pulmonary 
vascular resistance, enhance ductal closure, and alleviate 
high-output cardiac failure. This indication seems tenu- 
ous. Because transfusions may transiently increase blood 
volume and exacerbate cardiac failure, the precise role of 
RBC transfusions in the treatment of severe patent ductus 
arteriosus requires more study. 

Maintenance of Hematocrit Levels of Greater Than 0.30 
in Neonates With Cardiopulmonary Problems.—Neo- 
nates who are relatively stable do not require RBC trans- 
fusions unless they exhibit clinical problems that are pre- 
sumed to be related to the degree of anemia present. 
Proponents of transfusion therapy believe that anemia 
contributes to tachypnea, dyspnea, apnea, tachycardia, 
bradycardia, feeding difficulties, and lethargy and that 
these problems can be alleviated with RBC transfusions. 
Tachypnea, dyspnea, and apnea could be exacerbated by 
anemia as a consequence of decreased oxygen delivery to 
the respiratory center of the brain.” Generally, by the time 
healthy, premature infants reach the physiologic nadir of 
hemoglobin concentration, the respiratory center has be- 
come more mature and less sensitive to hypoxemia so that 
apnea is no longer a major problem. However, sick, pre- 
mature infants become anemic earlier, and when anemia 
and severe apnea occur together it is tempting to believe 
that transfusion of RBCs might decrease the frequency of 
apneic episodes via an improvement in oxygen delivery 
to the central nervous system. Confirming the validity of 
this practice, RBC transfusions were shown to diminish 
irregular breathing patterns and episodes of bradycardia 
in anemic preterm infants when their mean hematocrit 
levels were increased from 27% to 36% .** However, ben- 
eficial effects of RBC transfusions on breathing patterns 
have not been found by all investigators.” 

Maintenance of Hematocrit Levels of Greater Than 0.30 
in Neonates With Growth Failure. — Some neonatologists 
consider poor weight gain to be an indication for RBC 
transfusion, particularly if the hemoglobin concentration 
is below 100 g/L (hematocrit level, less than 0.30) and other 
signs of distress (eg, tachycardia, respiratory difficulty, 
weak suck, less vigorous cry, and less activity) are evident. 
The validity of this practice was confirmed by studies of 
infants with bronchopulmonary dysplasia in whom 
growth failure was ascribed to increased metabolic expen- 
diture.*° Stockman and Clark” investigated the effects of 
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RBC transfusion on weight gain in relatively stable, 
low-BW infants. Thirteen infants with BWs of less than 
1500 g were studied for 1 week before and after transfu- 
sion. The mean (+SD) hemoglobin concentration in- 
creased from 85+16 to 114+21 g/L by transfusion, and 
mean daily weight gain increased from 20.8+4.6 to 
28.0+6.3 g. Infants with the lowest hemoglobin values be- 
fore transfusion exhibited the greatest increase in weight. 
Increased weight gain was associated with decreased 
metabolic rates (measured by oxygen consumption). The 
authors considered anemia as only one of several 
possible causes of growth failure, and they recommended 
RBC transfusions for treatment of growth failure in infants 
with low-normal or subnormal hemoglobin levels, 
providing nothing else could explain the poor weight 
ain. 

A Blank et al** found no advantage for the prophylactic use 
of small-volume RBC transfusions in otherwise well, 
growing, premature infants. Fifty-six premature infants 
were randomly assigned to either a mandatory (prophy- 
lactic) transfusion group (hemoglobin maintained at 
greater than 100 g/L) or an elective (nontransfusion) group 
in which RBC transfusions were permitted only for treat- 
ment of marked clinical manifestations of anemia. Only 
four (13%) of 30 infants in the latter group underwent 
transfusion electively (once each for treatment of apnea). 
Characteristics of all patients at birth were similar to those 
of fetuses at about 30 weeks’ gestation, and mean BWs 
were 1196+279 g and 1145+251 g for mandatory and elec- 
tive transfusion groups, respectively. At discharge, the 
infants in the elective transfusion group exhibited signif- 
icantly greater anemia and reticulocyte counts than did 
those receiving mandatory transfusions (P<.01; mean he- 
moglobin level, 91.0+16.7 vs 117.5+17.2 g/L; and mean 
reticulocyte count, 6% +3% vs 3% +2%). Despite these dif- 
ferences, both groups were comparable in the number of 
days required to regain BW, discharge weight, length and 
cost of hospitalization, and frequency and severity of clin- 
ical problems. Thus, this study did not indicate benefits 
of mandatory, small-volume RBC transfusions to maintain 
hematocrit levels of greater than 0.30 in stable, growing, 
premature infants who were otherwise healthy. 

In a similar study, Ross et al? randomly assigned 16 
preterm, clinically stable infants aged older than 1 month 
to either an RBC transfusion or a nontransfusion group. 
Infants with hematocrit levels of less than 0.29 were stud- 
ied for 3 days before and after receiving either 10 mL of 
packed RBCs per kilogram of body weight or no trans- 
fusions for signs of improvement, as indicated by mea- 
sures of cardiopulmonary function. Factors that identified 
infants most likely to benefit from RBC transfusions in- 
cluded pretransfusion heart rates of more than 152 beats 
per minute, presence of apnea/bradycardia requiring in- 
tervention, and elevated blood lactate levels.” Additional 
studies of this nature may help identify infants for whom 
RBC transfusions are indicated. 


RBC Product for Transfusion.—The RBC product of 
choice for small-volume neonatal transfusions is sedi- 
mented RBC concentrate. Fresh units of whole blood are 
centrifuged, plasma is removed, storage additives are 
added as needed, and the RBC units are stored in an in- 
verted position so that RBC concentrates with hematocrit 
levels approximately equal to 0.80 can be issued for trans- 
fusion. Most RBCs are infused at a dose of 5 to 15 mL/kg 
of body weight over 3 to 6 hours. Because of the small 
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Sedimented Total Estimated 
Standard RBC Dose, Toxic 
Additive RBCs Concentrate mg/kg/h’ Dose 


Glucose 86.0 240 mg/kg/h 

60 mg/kg/d 

15 mg/kg/dose 
137 mg/kg/d 
Citrate 6.5 180 mg/kg/h 
Mannitol 22.0 360 mg/kg/d 


*Data are from Luban et al.“ RBC indicates red blood cell. 
Standard RBCs had hematocrit levels of 0.60, and sedimented RBC 
concentrate had a hematocrit level of 0.80. Values of additives in 
columns 2 and 3 are in milligrams. Sodium, citrate, and mannitol 
are confined to the extracellular fluid. Thus, the quantity infused 
decreases as the hematocrit level increases at the expense of a 
decreased extracellular fluid volume. In contrast, glucose, phos- 
phate, and adenine are distributed throughout RBCs and the 
extracellular fluid and remain constant as long as the total volume 
infused is constant. 

tValues are for 10 mL of sedimented RBC concentrate per 
kilogram of body weight infused over 5 hours. 


Phosphate 1.3 
Adenine 0.7 
Sodium 28.0 


quantity of extracellular fluid infused (hematocrit level, 
=0.80) and the slow rate of transfusion, the type of storage 
medium selected is not believed to pose risks to most pre- 
mature infants.“ Based on data calculated using RBCs 
stored in a chemical solution (Adsol; Fenwal Laboratories, 
Roundlake, Ill), Table 2 shows the doses of additives in- 
fused with small-volume transfusions. 

As an additional consideration, the traditional use of 
relatively fresh RBCs (less than 7 days of storage) is being 
challenged in hopes that donor exposure can be dimin- 
ished by using a single unit of RBCs for each infant, re- 
gardless of the duration of RBC storage.” Neonatologists 
who object to this insist on transfusing fresh RBCs gen- 
erally raise two objections: the increase in plasma potas- 
sium (K*) levels and the decrease in RBC 2,3- 
diphosphoglycerate levels during extended storage. After 
42 days of storage, plasma K* levels are approximately 
50 mmol/L, a value that, at first glance, seems alarmingly 
high. With simple calculations, however, the dose of bio- 
available plasma K* transfused is shown to be quite small. 
An infant weighing 1 kg undergoing a 10—-mL/kg of body 
weight transfusion of packed RBCs (hematocrit level, 
~0.80) will receive 2 mL of plasma, or only 0.1 mmol/L of 
K*, via slow infusion. This dose is quite small compared 
with the usual daily K* requirement of 2 to 3 mmol/L per 
kilogram of body weight. As for the second objection, 2,3- 
diphosphoglycerate is totally depleted from RBCs by the 
21st day of storage, and this is reflected in a p50 value that 
decreases from about 27 mm of Hg in fresh blood to 18 mm 
of Hg at outdate. The last value corresponds to the p50 in 
RBCs obtained from the blood of many normal premature 
infants at birth. Thus, the p50 of older transfused RBCs is 
comparable with that of RBCs produced by the infant's 
own bone marrow. Moreover, these older RBCs provide 
an advantage because the p50 of transfused RBCs (but not 
endogenous cells) increases rapidly after transfusion as 
2,3-diphosphoglycerate regenerates within hours. Thus, 
small-volume transfusions with older RBCs appear to pose 
no substantive risks to relatively stable, premature infants, 
and their acceptance as a suitable blood component likely 
will diminish donor exposure. 
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Platelet Transfusions 

To my knowledge, no controlled clinical trials have been 
reported in the literature to establish the efficacy of platelet 
transfusions in high-risk, throm topenic infants. 
Based on general knowledge of the risks of thrombocy- 
topenia and the success of platelet transfusions,*' it seems 
logical for thrombocytopenic infants to undergo platelet 
transfusions.** A major indication for platelet transfusion 
during the perinatal period is hemorrhage in infants with 
blood platelet counts of less than 50 x 10°/L. Platelet trans- 
fusions are also sometimes recommended for infants to 
treat bleeding that occurs with higher platelet counts (be- 
tween 50x 10°/L and 100x 10°/L), to diminish risk of in- 
tracranial hemorrhage in high-risk premature infants with 
platelet counts of less than 100 x 10°/L, or to prevent bleed- 
ing when platelet levels are below a predetermined 
value—usually between 20x 10°/L and 100x10°/L, de- 
pending on the status of the infant being treated (prophy- 
lactic platelet transfusion). 

Although the underlying cause of thrombocytopenia 
must be identified and treated, it seems logical, for several 
reasons, for neonates to undergo platelet transfusion 
when the blood platelet count is less than 20 x 10°/L, re- 
gardless of whether overt bleeding is present. One reason 
is that this severity of thrombocytopenia is the level at 
which other patients are known to be at greatest risk of 
experiencing spontaneous hemorrhage.*' Another reason 
is that even healthy neonates exhibit hemostatic abnor- 
malities of both platelets and clotting proteins. Almost any 
type of stress can accentuate these abnormalities and/or 
precipitate thrombocytopenia. Neonatal platelet dysfunc- 
tion and the other abnormalities of hemostasis at this age 
might increase the potential for actual hemorrhage beyond 
that expected for the severity of thrombocytopenia.* 
A third reason is that severe thrombocytopenia occurs 
most often in sick infants who are receiving medications 
that may compromise platelet function; platelet transfu- 
sion may reverse some of these adverse effects. Because 
all of these factors are accentuated in low-BW infants, 
some neonatologists prefer platelet transfusion when the 
platelet count is less than 50 x 10°/L in stable premature 
neonates or less than 100 x 10°/L in sick, premature neo- 
nates.** Intracranial hemorrhage occurs frequently during 
the neonatal period in sick, low-BW neonates, and al- 
though the etiologic role of thrombocytopenia and the 
therapeutic benefit of platelet transfusion have not been 
conclusively established in this disorder, it seems logical 
to treat severe thrombocytopenia when it occurs in high- 
risk infants.***° 

The goal of most platelet transfusions is to increase the 
platelet count to greater than 100 10°/L. This can be 
achieved, consistently, with the infusion of 10 mL of stan- 
dard platelet concentrates per kilogram of BW. These con- 
centrates are obtained either via centrifugation of fresh 
units of whole blood or via automated plateletpheresis.** 
These procedures are based on the following assumptions 
and calculations. 

1. A50-mL platelet concentrate from whole blood con- 
tains approximately 5 x 10'° platelets. If a 300-mL apher- 
esis platelet unit contains approximately 3 x 10"' platelets, 
50 mL will contain 5 x 10’° platelets. Thus, 10 mL of most 
platelet concentrates will contain approximately 1 x 10° 
platelets. 

2. The total blood volume of a 1-kg neonate is between 
80 and 100 mL. For ease of calculations, 100 mL is assumed 
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as the blood volume into which the platelet concentrate 
will be infused. With a hematocrit level of 0.50, the plasma 
volume will be 0.05 L. 

3. Aninfusion of 10 mL of platelet concentrate (10 x 10° 
platelets) into a 1-kg neonate with a 0.1-L blood volume 
will increase the blood platelet count by 100 x 10°/L. Using 
the plasma volume as the volume of distribution, the plate- 
let count would increase about 200 x 10°/L. Because recov- 
ery in the bloodstream is always less than 100% of the dose 
infused, the yield of platelets in the concentrate is variable, 
and turnover is often accelerated, a postinfusion platelet 
count should always be obtained to determine whether 
additional platelet transfusions are needed. 

Platelet concentrates should be transfused as rapidly as 
the neonate’s overall condition permits, certainly within 
2 hours. Generally, 10 mL/kg of BW is not an excessive 
volume—providing intakes of other intravenous fluids, 
medications, and nutrients are monitored and adjusted as 
needed. Although proven methods exist to reduce the vol- 
ume of platelet concentrates,*°*” additional processing 
should be performed with great care because of possible 
platelet loss, clumping, and dysfunction caused by the ad- 
ditional handling. Platelet concentrates contain viable 
lymphocytes, and, like all cellular blood products, they 
should be considered for irradiation to prevent graft-vs- 
host disease, especially when the donor and neonate re- 
cipient are first-degree relatives. 


Granulocyte (Neutrophil) Transfusions 

Neonates are susceptible to severe bacterial infections, 
and several defects of neonatal body defenses have been 
reported as possible contributing factors. Abnormalities of 
neonatal neutrophils (polymorphonuclear neutrophil leu- 
kocytes [PMNs)) include absolute and relative neutrope- 
nia, diminished chemotaxis, abnormal adhesion and ag- 
gregation, defective cellular orientation and receptor 
capping, decreased deformability, inability to alter mem- 
brane potential during stimulation, imbalances of oxida- 
tive metabolism, and diminished ability to withstand ox- 
idant stress.*° The age at which neonatal PMN defects 
disappear, and whether the change is abrupt or gradual, 
are unknown. 

Neutropenia can occur during neonatal bacterial infec- 
tions, particularly with fulminant sepsis. When contrasted 
with the neutrophilia of normal neonates, it is considered 
abnormal for the absolute blood PMN count to be less than 
3 x 10°/L during the first week of life. Although an abnor- 
mally low PMN count can occurin neonates with disorders 
as diverse as sepsis, asphyxia, and maternal hypertension, 
suspicion of severe bacterial infection must always be high 
when relative neutropenia (neutrophil count, less than 
3x 10°/L) occurs. The mechanisms responsible are only 
partially known, but abnormalities of neonatal granu- 
lopoiesis frequently are involved. Committed precursors 
to PMN development are fewer in neonatal marrow than 
in the marrow of older subjects, and they proliferate at a 
rate close to capacity even when studied during an ap- 
parently basal state. Thus, neonatal marrow is unable to 
rapidly increase and sustain PMN output in response to 
an infection. 

Granulocyte transfusions have been used to treat infec- 
tions in patients of all ages exhibiting either neutropenia 
or PMN dysfunction. Thus, a rationale exists for combin- 
ing granulocyte transfusions with antibiotics to treat septic 
neonates—subjects in whom both neutropenia and PMN 
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dysfunction have been demonstrated. This topic was re- 
cently reviewed,*’ and only information particularly ger- 
mane to the transfusion medicine aspects of this topic are 
discussed herein. 

Granulocyte transfusions have been used to treat neo- 
natal sepsis regardless of whether neutropenia is present. 
Neonates exhibiting fulminant sepsis, relative neutrope- 
nia (less than 3 x 19° PMNs per liter of blood during the 
first week of life), and severely diminished PMN marrow 
storage pools (less than 10% of nucleated marrow cells 
being postmitotic PMNs) are at particularly high risk of 
dying if treated only with antibiotics. Eleven publications” 
report the use of granulocyte transfusion to treat infected 
neonates. Six were designed as controlled stud- 
ies.°?*- That four of these six studies found granulocyte 
transfusion to be significantly beneficial is encouraging. 
Although five of the six controlled studies incorporated ran- 
domized trials, two included subjects who did not undergo 
transfusion and who were deemed ineligible for random- 
ization.” One study is described in two reports. It was 
reported first as a somewhat preliminary trial” and again 
after expansion and slight modification. Although the con- 
trolled studies contained obvious flaws, they had important 
features. 

Laurenti et al’ studied mostly premature neonates, 
many of whom were infected with an antibiotic-resistant 
Klebsiella bacteria. Neutropenia was not a criterion for en- 
try. Neonates received two to 15 daily transfusions of gran- 
ulocytes prepared via filtration leukapheresis at a dose of 
0.5 x 10’ to 1.0 x 10° per kilogram of body weight and fared 
strikingly better (90% survival rate) than did those receiv- 
ing only antibiotics (28% survival rate). One lesson of this 
study is that supplementing antibiotic therapy with gran- 
ulocyte transfusion may help eradicate a resistant organ- 
ism anticipated to be poorly responsive to antibiotics 
alone. 

Christensen et al” studied 26 infants, all of whom had 
proven sepsis with some degree of neutropenia (less than 
2900 PMNs per microliter). All underwent bone marrow 
examinations, and 10 neonates were determined to have 
had adequate marrow PMN storage pools. These 10 were 
not considered to be candidates for granulocyte transfu- 
sion because of adequate marrow reserves. They were not 
randomized, and all survived with standard therapy that 
included antibiotics. The remaining 16 infants were doc- 
umented to have had markedly diminished marrow PMN 
storage pools (less than 7% of nucleated marrow cells were 
postmitotic PMNs) on entering the controlled study. Ne- 
onates who underwent transfusion received one granu- 
locyte transfusion containing 0.2 x 10° to 1.0 x 10? PMNs 
per kilogram of body weight (mean, 0.7 x 10°) collected via 
intermittent-flow centrifugation leukapheresis. All seven 
neonates in the transfusion group survived, compared 
with only one of the nine control neonates, indicating that 
granulocyte transfusion benefits septic neonates who ex- 
hibit both relative neutropenia and severely diminished 
marrow PMN storage pools. 

Infants received extensive granulocyte transfusion ther- 
apy in the studies by Cairo et al.°*~’ Those in the gran- 
ulocyte transfusion group received a course of five trans- 
fusions (one every 12 hours); each contained 0.5 x 10° to 
1.0 x 10° PMNs per kilogram of body weight collected via 
continuous-flow centrifugation leukapheresis. In the ex- 
panded study,” survival of infants in the transfusion 
group (95%) was significantly greater than that of controls. 
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The results were similar whether considering all infants or 
only those with culture-proven sepsis. To identify prog- 
nostic features, infants who died were found to exhibit 
lower levels of total hemolytic complement in serum than 
did survivors (P<.03). 

Results of two of the controlled trials, reported by Baley 
et al and Wheeler et al,” indicated no advantage of an- 
tibiotic therapy supplemented with granulocyte transfu- 
sion compared with antibiotic therapy alone. Unlike the 
trials reporting the benefits of granulocyte transfusion, all 
of which used granulocyte concentrates prepared via au- 
tomated leukapheresis, both of these studies involved the 
infusion of granulocytes harvested from units of whole 
blood. Baley et al isolated PMNs via centrifugation of 
fresh, whole blood units, and infused 0.1 x 10° to 0.9 x 10° 
PMNs per kilogram of body weight (mean, 0.35 x 10”) per 
granulocyte transfusion. Transfusion did not improve sur- 
vival when results were analyzed for the entire group or 
for only infants with positive cultures. The study by 
Wheeler et al” can be easily criticized (few patients were 
randomized, doses of PMNs were small, and the quality 
of the PMNs were unsatisfactory). However, two lessons 
can be learned from this study. First, refrigerated whole 
blood units are likely to provide unsatisfactory products 
for transfusion; the mean dose of PMNs per transfusion 
was only 0.4 10° per kilogram of body weight, and the 
PMNs collected were of poor quality. Second, it is nearly 
impossible for one institution, despite the best intentions 
of the investigators, to provide definitive, clinical infor- 
mation. A carefully designed and conducted multicenter 
trial seems mandatory to provide clear guidance. 

Granulocyte transfusions cannot now be firmly recom- 
mended to treat neonatal sepsis. However, until more in- 
formation is available, it seems reasonable to consider 
supplementing antibiotic therapy with granulocyte trans- 
fusion for certain neonates exhibiting strong evidence (ei- 
ther clinically or microbiologically) of bacterial septicemia. 
To consider granulocyte transfusion, relative neutropenia 
(less than 3000 PMNs per microliter) must be present, and, 
in most cases, the marrow PMN storage pool should be 
diminished (less than 10% of marrow nucleated cells being 
postmitotic PMNs). The last condition can best be dem- 
onstrated with direct examination of the bone marrow. 
Because it is impractical to always perform a bone marrow 
examination, some suggest that a tentative estimate can 
be made indirectly using the differential white blood cell 
count; thus, diminished storage pools would be indicated 
when greater than 70% of circulating blood PMNs are im- 
mature forms, such as band cells, stabs, or metamyelo- 
cytes.**5561 However, not all agree on the accuracy of this 
indirect method, and the precise role of the differential 
white blood cell count in predicting marrow storage pool 
size requires further study. 

The ideal granulocyte product for neonatal transfusions 
is considered to have these characteristics: volume for in- 
fusion of 10 to 15 mL/kg of body weight; dose of PMNs per 
infusion, 1 x 10° to 2x10” per kilogram of body weight; 
donor seronegativity for hepatitis, cytomegalovirus, hu- 
man immunodeficiency virus, human T-cell leukemia/ 
lymphoma virus types I and II, and syphilis; and eryth- 
rocyte compatibility between donor and neonate. Until 
more information is available, the granulocyte product of 
choice is a PMN concentrate prepared via automated leu- 
kapheresis.®’*" Local practices should be followed regard- 
ing the need to irradiate cellular blood products for use in 
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neonates. Granulocyte concentrates must be infused 
promptly, certainly within a few hours of donation. 


COMMENT 


Transfusions of blood components are indispensable to 
the modern care of critically ill, premature infants. In the 
future, treatment with recombinant growth factors may 
decrease the need for homologous blood products. In par- 
ticular, the treatment of neonatal anemia with erythropoi- 
etin seems promising. However, several small studies of 
such treatment have demonstrated little success.°”®’ Once 
problems are resolved to establish the optimal dose, 
schedule, and route of administration of erythropoietin 
and to ensure the availability of iron, it seems likely that 
the need for RBC transfusions will diminish with this treat- 
ment. 

The best approach now is to transfuse blood compo- 
nents only when they are highly likely to benefit the ne- 
onate. Attempts must also be made to select the most ef- 
fective products from the fewest donors possible. All 
homologous blood products pose risks, although very 
small, to the recipient. Remarkable strides have been made 
recently to diminish these risks in the standard blood sup- 

ly. These improvements, coupled with the possibility 
that blood from directed (designated) donors may be less 
safe than that from volunteer donors, make it mandato 
that directed donors be selected with extreme caution. '” 
The selection of biological parental donors for neonates 
may be particularly dangerous because of the alloimmu- 
nization of the mother to blood cell antigens inherited by 
the neonate from the father. Although some would 
disagree, it is my opinion that directed donors should be 
avoided whenever possible.™ Obviously, this option must 
be made available when mandated by law and, occasion- 
ally, is the most reasonable medical approach (eg, limited- 
exposure donor programs and difficult compatibility 
problems). Finally, continued research into the patho- 
physiology of fetal and neonatal hematopoiesis, the effects 
of cytopenia (eg, anemia and thrombocytopenia) and the 
risk-benefit ratio of transfusion therapy is needed to en- 
sure optimal neonatal transfusion practice. 


Dr Strauss’ research is supported in part by Research Career De- 
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Testing the Psychogenic Vomiting Diagnosis 


Four Pediatric Patients 


Joseph Gonzalez-Heydrich, MD; John Alan Kerner, Jr, MD; Hans Steiner, MD 


è We treated four patients with chronic vomiting during 
childhood in whom a tentative. diagnosis of psychogenic 
vomiting was made after an extensive evaluation. In each 
case, the diagnosis was reconsidered during the course of 
treatment, as observations about the patients and their re- 
sponse to interventions accumulated. In three instances, 
-` these observations did not fit those expected if the diagnosis 
: - of psychogenic vomiting was correct. This led to a reexam- 
ination of the organic evaluation and the discovery of an 
undiagnosed organic contribution to the vomiting. In the 
- fourth patient, gastric emptying studies confirmed that there 
-was a strong psychological contribution to the vomiting, and 
helped to more carefully define this contribution. Family and 
individual psychotherapy and treatment were aided by the 
greater clarity in diagnosis. 
(AJDC. 1991;145:913-916) 


C hronic unexplained vomiting presents a difficult di- 


agnostic challenge. The differential diagnosis in- 
cludes organic causes, yet psychogenic disorders are 
among the most commonly diagnosed. Diagnostic tests, 
hospitalization, and psychiatric evaluation are associated 
with certain risks and morbidity, especially in pediatric 
patients. Thus, the decision as to what tests to perform and 
when to stop the search for an organic cause is a difficult 
one. In the presence of obvious psychiatric disease, con- 
sideration of organic causes and further diagnostic eval- 
uation may come to a halt. A recent article on the diagnosis 
and treatment of unexplained vomiting illustrates both the 
conventional wisdom and some of its difficulties.’ After 
a very thorough history, physical examination, blood 
tests, and radiologic or endoscopic examinatioris of the 
upper gastrointestinal (GI) tract, Malagelada and Camil- 
leri“ recommended, “in the absence of obvious central, 
labyrinthine, or psychiatric disease, one may proceed with 
therapeutic trials as outlined above or move on to more 
specialized investigations, such as gastric emptying stud- 
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ies and gastrointestinal manometry.” Despite a warning 
in their article that “the presence of neurosis in a patient 
may be a consequence of the chronic vomiting rather than 
the cause,” in our experience the diagnostic evaluation 
often does come to a halt when substantial psychopathol- 
ogy is identified. In many instances, this termination of the 
physical evaluation is appropriate, yet in three of the four 
patients described herein, all cared for within a 4month 
period in the psychosomatic unit at Children’s Hospital at 
Stanford (Calif) University Medical Center, it would not 
have been. For the fourth patient, continued diagnostic 
evaluation provided strong evidence of a psychogenic in- 
fluence on the vomiting and helped direct treatmient to- 
ward that influence. 


PATIENT REPORTS 

Patient 1.—The first patient was a previously healthy 8-year- 
old girl whose illness began with substernal pain. She was di- 
agnosed as having bronchitis and was treated with anhydrous 
ampicillin. One day later; she began to have protracted emesis, 
syncope, and headache. She was admitted to a community hos- 
pital for 2 weeks and was then readmitted for 1 month because 
of the same symptoms. Aninitial upper GI series showed a partial 
small-bowel obstruction, but subsequent upper endoscopy 
yielded normal findings, except for “increased mucus in the 
esophagus.” Two weeks after her initial radiologic examination, 
she underwent a complete upper GI series with small-bowel 
follow-through, the findings of which were interpreted as nor- 
mal. She underwent extensive evaluation at her community hos- 
pital and subsequently at a tertiary care pediatric hospital before 
she was transferred to the psychosomatic unit at Stanford Uni- 
versity Medical Center. These evaluations included abdominal 
and pelvic computed.tomography, abdominal ultrasound exam- 
ination, electroencephalography, and magnetic resonance imag- 
ing of the head, as well as numerous blood chemistry evaluations; 
all yielded normal findings. At the tertiary care pediatric hospital, 
the impression of the pediatric GI and neurology services was 
that the cause of the vomiting was psychogenic. The neurologist 
suggested to the family that their child might have been sexually 
abused. ng 

She was transferred to the psychosomatic unit at Children’s 
Hospital at Stanford University Medical Center, a combined psy- 
chiatric and pediatric ward. She was receiving nasogastric (NG) 
tube feeding; previous total parenteral nutrition through a central 
line had been discontinued because of septicemia. Repeated elec- 
troencephalography and a gastric emptying study were per- 
formed; both yielded normal findings. A careful physical exam- 
ination to identify signs of sexual abuse was unrevealing. The 
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patient and her family were evaluated by the family therapy 
team. The mother was judged to have a borderline personality 
disorder, and the child was noted to be very depressed. A be- 


havioral “loop” was identified that was thought to explain the | 


child’s vomiting. It was observed that when the patient made 
reasonable demands for her mother’s support during conflicts 
_ with a sibling, she was reprimanded; however, when she vom- 

ited or had abdominal pain, her mother would comfort her. A 
behavioral program seeking to discourage regressed behavior 
and reward age-appropriate behavior was instituted, which re- 
sulted in some improvement in the child’s functioning on the 
unit; however, the vomiting and complaints of severe substernal 
pain continued. Meanwhile NG tubes became increasingly dif- 
ficult to place. The psychiatric resident observed that while treat- 
ment directed toward correction of the behavioral loop had re- 
sulted in the child exhibiting less regressed behavior, it had not 
affected the severity of the vomiting. He noted the tremendous 
difficulty the pediatric team was having placing the NG tubes and 
did not believe that this could be explained by the child’s lack of 
cooperation. He ordered a barium swallow examination and en- 
listed the mother’s cooperation in getting the child to drink the 
contrast agent. The barium swallow showed a dilated, residue- 
filled esophagus with apparent tapering at the gastroesophageal 
junction. Upper esophagoscopy and esophageal manometry 
confirmed the diagnosis of achalasia. A review of the radiologic 
studies from the referring hospitals showed that the two upper 
GI contrast studies had been performed through an NG tube 
because the child would not cooperate; thus, the esophagus had 
not been visualized. On our own unit, the presence of a clear 
psychiatric disorder in the mother and disturbed family relations 
delayed the discovery of the diagnosis by 2 months. 


Patient 2.—The second patient was a 6-year-old girl who was 
transferred from another tertiary care hospital for investigation 
of intractable vomiting and abdominal pain that were thought to 
be psychogenic. During the 15 months before her arrival at Stan- 
ford University Medical Center, she was hospitalized four times 
for abdominal pain, vomiting, and dehydration. Abdominal and 
head computed tomography, electroencephalography, upper 
and lower GI series, and blood studies had been performed, but 
the findings were normal. 


During the child’s first episode of vomiting, she had been noted. 


to be depressed and was referred to a child psychiatrist. It was 
noted that her symptoms began soon after the birth of her sister. 
Also, her mother was depressed for approximately 1 year after 
the birth and was treated with antidepressant medication. One 
. of the episodes of vomiting that led to hospitalization began the 
night of her parents’ marriage; they had lived together, unmar- 
ried, for 10 years. She underwent psychotherapy and was treated 
with 25 mg/d of imipramine hydrochloride without improve- 
ment. 

On admission to our psychosomatic unit, she was noted.to be 
very anxious and to have a major depression. She required NG 
` tube feedirigs and intravenous fluids. A gastric emptying study 
showed a half-life of 3 hours (markedly delayed), so treatment 
with metoclopramide hydrochloride was initiated, eventually 
reaching 0.2 mg/kg per day. Her emesis initially decreased but 
then worsened. She confided to the nursing staff that her parents 


beat her and that her father petted her in the genital area. A ` 


physical examination revealed bruises on her back, but the genital 
examination revealed no abnormal findings. The Child Protective 
Services was called, and the child placed in protective custody. 

At this point, the parents became very uncooperative and men- 
acing, and the child’s vomiting increased in frequency. Given the 
allegations of child abuse, the parents’ behavior, and the previous 
organic evaluation that yielded normal findings, a diagnosis of 
psychogenic vomiting was considered to be likely. It was believed 
that the vomiting was a symbolic communication and anxiety- 
binding compromise to deal with the trauma of sexual and phys- 
ical abuse and/or a somatic manifestation of intense anxiety 
brought about by the disordered family system and the abuse. 
The characteristics of the child’s vomiting were then reexamined 
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to see if they fit the above psychogenic diagnosis. The child psy- 
chiatry fellow noted the child’s complaints of abdominal pain just - 
before vomiting and believed they were not typical of psy- 
chogenic vomiting. Thus, she ordered further GI evaluation. A 
repeated gastric emptying study while the patient was receiving 
metoclopramide showed delayed emptying, and an upper GI se- 
ries showed markedly reduc2d gastric motility. Endoscopy ` 
showed esophagitis and reverse peristalsis of the duodenum. As 


. the parents became more calm, the frequency of the child’s vom- 


iting decreased so that despite the finding of a physical abnor- ' 


mality, her psychological state also seemed to influence her 


symptoms. Child Protective Services’ protective custody of the 
child was lifted by court order, and the parents decided to transfer 
her to another hospital for further evaluation of her vomiting. 

Follow-up information from tne other hospital revealed a con- 
tinued pattern of vomiting during the next 2 years, difficulties 
within the family, and anxiety and depression in the child. The 
vomiting had resulted in an additional nine hospitalizations dur- 
ing those 2 years,.despite continued psychiatric and pediatric 
interventions. Subsequent to leaving our unit; the patient’s 
esophageal manometry revealed normal findings, but radiologic 
examinations of the upper GI tract showed a very atonic stomach 


-and a very slow transit time through the small bowel. 


PATENT 3.—The third patient was an 8-year-old girl who suf- 
fered from glycogen storage disease type IB, the diagnosis of 
which had been made at birth. She presented to our child psy- — 
chosomatic unit after a 2-vear history of behavioral problems, 
culminating in a suicide attempt by disconnecting her NG tube 
feeding machine. Because of her glycogen storage disease, she 
was unable to maintain an adequate serum glucose concentration 
without constant NG tube feedings during the night. Thus, when 
she discorinected her tube, it resulted in severe hypoglycemia, 
seizures, and respiratory arrest. 

After physical stabilization, she was transferred to our psy- 
chosomatic unit. There the myriad of family, social, and indi- 
vidual problems that she was experiencing became apparent; the 
child psychiatry staff engaged her and her family around these 
issues. Both the pediatric and pediatric GI services monitored the 
patient daily and managed her multiple medical problems, which 
included her glycogen storage disease and its resulting cyclic neu- 
tropenia; hyperuricemia, anemia, and multiple infections. Before 
transfer to the psychosomatic unit, she was noted to have vom- 
iting and abdominal pain. Multiple gastric emptying studies 
showed either slow but steady emptying or normal emptying. 
Abdominal ultrasound examinaticns revealed no abnormalities. 
Despite treatment with metoclopramide, she continued to vomit 
two to three times per day, to complain of abdominal pain, and 
to have diarrhea. Her stools were guaiac positive. Stool exam- 
inations for viral and bacterial pathogens yielded normal find- 
ings. However, as repeated examinations by both pediatric and 
pediatric GI teams showed no cause for the emesis and as it re- 


` mained unresponsive to any treatment, it was ascribed to psy- 


chological factors. The milieu staff noted that she vomited when 
upset about limit setting or about her mother’s visits. The vom- 
iting was seen as an expression of her desire to strike out at milieu 
staff and at her mother. She was encouraged to express her feel- 
ings verbally instead of by vomiting. 

This situation continued until 2 months after admission. The 
psychiatry resident made a flow chart of the number of emesis 
episodes and stools per day vs maternal visits. When no corre- 
lation was found, the resident asked the pediatricians to reex- 
amine the child for organic causes of vomiting. When a physical 
examination revealed no organic cause, the psychiatry resident 
again reviewed the results of the studies performed to date and, 
noting that it had not been done yet, he ordered a stool ova and 
parasite examination. The stool was shown to be harboring Gi- 
ardia lamblia, and the patient was treated with oral furazolidone 
for7 days. Her emesis and diarrhea improved, but her psychiatric 
difficulties persisted. She was not cischarged from the unit for 
another 2 months. 
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Patient 4. — The fourth patient was a previously healthy 7-year- 
old girl who was admitted to our psychosomatic unit after four 
hospitalizations and an extensive pediatric evaluation in her com- 
munity failed to identify a cause of her vomiting. Her weight had 
decreased from 21.6 to 15.3 kg since the onset of her illness. The 
only abnormal finding from her diagnostic evaluation was some 
mild inflammation of the gastroesophageal junction found at bi- 
opsy with otherwise normal endoscopic findings. A stool exam- 
ination revealed no parasites but was positive for rotavirus 
.1 month after the illness onset. Head computed tomography 
demonstrated an Arnold-Chiari malformation type I, and mag- 
_ netic resonance imaging of the head showed slightly enlarged 
cerebellar tonsils. On admission to our pediatric psychosomatic 
unit, it was noted that since the onset of this child’s illness, there 
had been increased stress at home. A mental status examination 
revealed a tearful, very withdrawn, and anxious child. She con- 
tinued to vomit to the point that she needed parenteral nutrition. 

- A gastric emptying study showed mild delay, and metoclopra- 
‘mide was prescribed. Because her father was perceived to be 
intrusive, sexual abuse was suspected. An investigation revealed 


no evidence of sexual abuse. However, during the investigation, . 


‘which lasted 1 week, her parents were not allowed to visit her. 
During this time, she stopped vomiting, began to eat, and became 
outgoing, active, and assertive. After the parents were allowed 
to visit again, vomiting resumed, and she became withdrawn. A 
repeated gastric emptying study showed marked delay. Because 
the father was present during the test and was noted to be ex- 
.tremely intrusive and anxious, the gastroenterologist requested 
that it be repeated with the father absent. This was done; and the 
test revealed normal findings just a few hours after the previous 
test. The father’s level of intrusiveness and the family’s general 
level of stress were addressed in family therapy, with improve- 
ment in the child’s vomiting. A couple of days before discharge, 
the child expressed apprehension and began vomiting again. She 
was transferred back to her community hospital, where she and 
her family eonunure individual and EE AREY: 
COMMENT 

Mi psychogenic vomiting is frequently diag- 
`- nosed, it has received relatively little attention in the lit- 
erature. Those reports that have been. published seem to 
fall into one of two categories: (1) case reports and com- 
` mentaries emphasizing psychodynamic, family systems 
and cultural causes, with the treatments targeted 
accordingly,*’ and (2) case series demonstrating organic 
disease in individuals diagnosed as having psychogenic 
vomiting.’ The researchers in the first category have em- 
phasized the role of stress in causing psychogenic vom- 
‘iting and have described many sources of that ‘stress. 
These investigators have called attention to the presence 
in some of their patients. of a perception of being trapped 
ina hostile relationship,” cultural or family dynamic con- 
~ flicts,? and emotional upset or profound psychic. distur- 
bance within the vomiting individual.* They have also pro- 


posed some predisposing factors, including parental loss, ° 


‘a family history of vomiting,* and prolonged symbiotic 
relationships with a failure of separation individuation in 
‘the child.” In addition Rosenthal et alf and Wruble et al” 
' have described the natural history of psychogenic vom- 
iting and noted that, at the time of follow-up, almost all 
patients are improved but-still vomiting, regardless of 
whether or not they received psychotherapy. There are 
several problems with this literature, however. There is no 
way offered to distinguish whether the conflicts described 
above in the individual and the family are causing the vom- 
‘iting, are themselves the result of the chronic vomiting, or 
_ simply coincident with it. Another problem is in the def- 

inition of psychogenic vomiting as, vomiting for which no 
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psychogenic vomiting, Stacher 


physical cause can be found.* This presumes that, with our 


present technology, we are able to detect all organic ab- 


normalities that can cause vomiting. 
Among authors who are ske eptical of the diagnosis of 
describes 58 patients re- 
ferred for either dysphagia or chronic vomiting and in 


-whom the condition was thought to be psychogenic by the 
' referring physicians. He reported that all were found to 


be suffering from organic disorders: achalasia, esophageal 
motility disorders, gastric ulcer, or gastroesophageal re- 
flux. A problem with this analysis is that it is unclear 
whether the motility disorders are the only factor influ- 
encing the vomiting or whether psychological factors 


could be influencing the vomiting despite the presence of 


organic disease. 

Recently, Abell and coworkers’ amined eight adults 
with recurrent cyclic vomiting in whom no demonstrable 
lesions were found either in the gastrointestinal tract by 
endoscopy and barium studies or in the central nervous 
system by computed tomography or electroencephalog- 
raphy. All eight had abnormalities of gastrointestinal mo- 
tility during an asymptomatic period — gastric hypomotil- 
ity in five, small-bowel dysmotility in six, delayed gastric 
emptying in two, and gastric dysrhythmia in two. Abell 
and coworkers concluded that idiopathic cyclic natisea 
and vomiting may be related to altered gastrointestinal 
motility. However, of five patients who underwent psy- 


_ chological evaluation, one was diagnosed as having de- 
pression and two others were thought to have psycho- 


somatic preoccupation on the basis of the Minnesota 
Multiphasic Personality Inventory. An editorjal"? in the 
same journal issue described the confusion that exists in 
the basic concept of “functional” gastrointestinal disease, . 
especially in light of recent data that an organic basis, such 
as vagal neuropathy” or autonomic denervation,” may 
exist for the development of the irritable bowel syndrome. 
As stated previously, even in patients with documented 
motility abnormalities, it may be that these are not the only 
cause of the recurrent vomiting symptoms. 

As the above-mentioned reports illustrate, the literature 
on psychogenic vomiting parallels the archaic organic/ 
functional dichotomy that until recently dominated med- 


icine and psychiatry. Interactions between stress and a 


gastrointestinal system with a low threshold for vomiting 
are not émphasized. The implication i is that cases can be 
neatly separated into organic or functional vomiting and 
that the diagnosis of psychogenic vomiting is strictly one 
of exclusion. No way of making the diagnosis of psy- 
chogenic vomiting on the basis of an abnormal finding is 
offered nor are criteria offered for the rejection of the psy- 
chogenic diagnosis when the organic evaluation yields 
normal findings. 

An underlying assumption of the articles that discuss 
psychogenic. vomiting from a psychological perspective 


seems to be that we are able, with our present technology, 


to detect all organic contributions to the vomiting. The 
assumption of the article discussing psychogenic vomiting 


as misdiagnosed organic vomiting seems to be that if an 


abnormality is found on a physical test, then there is no 
psychogenic contribution to the vomiting. In our opinion, 
neither of these assumptions is warranted. The four pa- 
tients described above demonstrate some of the pitfalls of 
these assumptions and the dualistic paradigm underlying 
them. They also illustrate some different ways to proceed 
diagnostically. 
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All four patients underwent extensive inpatient pedi- 
atric scrutiny for several months before objective evidence 
for an organic contribution to their vomiting surfaced. For 
the first patient, the substantial psychiatric dysfunction in 
the family and child contributed to the omission of an im- 
portant early step in the evaluation of chronic unexplained 
vomiting: visualization of the esophagus during the upper 
GI study. Our patient would not swallow the contrast ma- 
terial, and the child psychiatry team needed to enlist the 
mother’s help in getting the child to cooperate. Moreover, 
the psychiatry resident had to draw on his experience in 
psychiatrically and medically treating children to realize 
that the psychogenic hypothesis could not explain how a 
child (no matter how oppositional and stubborn) could 
impede the downward progress of an NG tube once it was 
in the esophagus. In this case, psychiatric and organic dis- 
ease coexisted. It should be noted that the endoscopy at 
our hospital during which achalasia was noted took place 
3 months after the study performed at the outside hospital, 
during which only increased mucus was noted. Either the 
outside hospital study was in error or the achalasia was 
very early in its evolution at the time of the initial study. 

For the second child, objective evidence of a physical 
abnormality was also found. Again, the preponderance of 
psychiatric disease in the child and family as well as the 
timing of the onset of symptoms would have led many 
reasonable clinicians to abandon the consideration of.an 
organic cause after the extensive initial evaluation re- 
vealed. no abnormality. Yet the physician treating the 
child, because she had pediatric and psychiatric experi- 
ence treating children, was able to press for. further 
work-up when the psychogenic hypothesis could not fully 
explain the observed characteristics of the child’s vomit- 
ing. The third child’s history, in addition to illustrating the 
above points again, also shows the dangers of relying too 
heavily on correlations between variables such as maternal 
visits and vomiting that are casually observed rather than 
formally tested against the documentation in the chart. 

The findings of the fourth child’s evaluation illustrate 
how vomiting can be a somatic manifestation of stress. The 
gastroenterologist subjected this hypothesis to a rigorous 
test. The reasoning behind this test is as follows: if the 
stress the child is feeling is contributing to her vomiting 
because it is slowing the transit through her stomach and 
if a major part of her stress is being caused by the im- 
mediate intrusiveness of her father, then one may predict 
that if the father leaves the room, then the child’s gastric 
emptying might improve. The findings confirmed the hy- 
pothesis and aided in guiding treatment and strengthen- 
ing the treatment alliance with the family. For all four chil- 
dren, the child’s psychologic state and the contingencies 
impinging on their behavior were observed to influence 
the severity of the vomiting. Thus, one should avoid the 
trap of reductionism. 

If the history of these four children and our review of 
the literature contain any lessons for those faced with sim- 
ilar diagnostic conundrums, they might be as follows: 
First, constantly rethink the diagnosis. If the primary di- 
agnosis is organic, can dynamic, interpersonal, or envi- 
ronmental factors be contributing as well? If the primary 
diagnosis is psychogenic, could psychopathology in the 
patient or family have sabotaged the organic evaluation? 
Could the limitations of the available technology allow one 
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to miss an organic disease? Could a previously undiag- . 
nosable disease, organic or psychologic, become more ap- 
parent with time? Thus, it is imperative that the clinician 
supervising the care of these patients have a firm grasp of 
physical medicine and psychology. Also, it is important 
that psychiatry and pediatrics work together as a team and 
pool their experience to think through these patients’ eval- 
uations. 

Second, make predictions based on the diagnosis of 
what you would expect to see in the history, presentation, 
laboratory examinations, and response to treatment; then, 
test these predictions. If the diagnosis is psychogenic, 
three constellations need to be distinguished and looked 
for, alone and ir: combination: (1) vomiting as a symbolic 
communication and anxiety-binding compromise (for this 
constellation, one needs to be able to demonstrate a con- 
flict, a traumatic event and primary and secondary gain); 
(2) vomiting as a willful, manipulative act (malingering, 
Munchausen syndrome, and Munchausen syndrome by 
proxy); and (3) vomiting as a somatic equivalent of anxiety, 
ie, a nonspecific, nonsymbolic expression of current con- 
flict. 

The possibility must always be entertained that psychi- 
atric and pediatric diseases coexist and interact without 
any causal connection. Positive evidence for each of these 
should be looked for, and the clinician should also think 
about what would suffice to convince him or her to aban- 
don the diagnosis. Last, we would emphasize again that 
as true psychiatric disease makes the orderly pursuit of an 
evaluation much more difficult, the presence of definable 


psychiatric disease should lead the clinician to intensify 


rather than relax his or her scrutiny of the differential di- 
agnosis and adequacy of the organic evaluation. 


The authors thank Mark Perl, MD, for his advice and comments 
on the manuscript and Darcia Elliott for editorial assistance. 
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Article 


A Practical Guide to Successful 
Breast-feeding Management 


Gary L. Freed, MD; Susan Landers, MD; Richard J. Schanler, MD 


@ It is often difficult for new mothers to know whom to 
approach for the necessary guidance and practical problem 
solving required for successful long-term lactation. Al- 
though obstetricians are familiar with the care of the breast, 
they may not maintain the degree of postpartum follow-up 
necessary to ensure its proper function nor is it their re- 
sponsibility to ensure that the infant receives proper nour- 
ishment. Pediatricians are expected to offer advice and in- 
formation regarding not only the advantages and 
disadvantages of breastfeeding but also practical manage- 
ment of this art. We provide a guide for practitioners who 
wish to assist breast-feeding mothers and their infants. 
(AJDC. 1991;145:917-921) 


D emonstrable knowledge regarding breast-feeding 

and experience in counseling nursing mothers are 
important to parents and contribute to their selection of 
a primary care pediatrician. Unfortunately, few house 
staff training programs provide sufficient education about 
this physiologic function. As a result, most pediatricians 
today enter practice unaware of how to manage the com- 
mon problems of breast-feeding, such as cracked nipples, 
poor latch-on, mastitis, and supplemental feeding. When 
confronted with lactation difficulty ina new mother, many 
find it easiest to recommend formula to prevent further 
problems. 

Historically, it has not always been incumbent on the 
pediatrician to be well versed in the practical management 
of lactation. In past generations, breast-feeding was han- 
dled within the extended family, and the art was passed 


from mother to daughter. However, in the early 1950s, the 


incidence of breast-feeding in the United States began to 
decrease, and formula feeding became the predominant 
mode of infant feeding. This was a result of the devel- 
opment of safe and affordable infant formulas, complex 
social and cultural pressures influencing women, and the 
failure of the medical profession to promote the benefits 
of breast-feeding.’ The incidence of breast-feeding in- 


Accepted for publication January 3, 1991. 

From the Department of Pediatrics, Baylor College of Medicine, 
Houston, Tex. 

Reprint requests to the Department of Pediatrics, Baylor College 
of Medicine, CNRC, 1100 Bates St, Houston, TX 77030 (Dr Schanler). 


AJDC—Vol 145, August 1991 


creased during the 1970s and peaked in the mid-1980s. 
Nationwide figures for 1983 indicated that 62% of women 
chose to breast-feed their newborns.* These figures may 
be somewhat misleading, as studies tend to define breast- 
feeding as nursing at least once per day. Therefore, the 
incidence of exclusive breast-feeding in the first few 
months after birth may be lower. To increase the incidence 
of breast-feeding, pediatricians must possess greater 
knowledge of the practice of this art, the difficulties that 
may be encountered, and the solutions to those difficul- 
ties. 

Our objective is to provide resident physicians-in- 
training with a practical guide for counseling about breast- 
feeding in the prenatal and postnatal periods. 


PREPARATION FOR BREAST-FEEDING 


The initial contact pediatricians have with a new mother 
is usually during the third trimester of pregnancy at the 
prenatal interview. This is an ideal time to inquire about 
choice of infant feeding and to reinforce breast-feeding 
when appropriate. Although some studies have shown 
that infant feeding decisions are made before the third 
trimester,’ choices may have been influenced by certain 
misconceptions or fears held by the expectant mother or 
father. Some of these commonly held misconceptions and 
fears regarding breast-feeding are summarized in Table 1. 
Pediatricians should discuss these fears and any differ- 
ences of opinion between parents over preferred feeding 
methods. The parents’ attitudes and opinions should be 
explored so that myths can be openly dispelled. 

The American Academy of Pediatrics recommends ex- 
clusive breast-feeding during the first 6 months of life. 
Benefits to the child from breast-feeding, such as im- 
proved mother-infant bonding; reduced incidence of gas- 
troenteritis and otitis media; reduced frequency of hospital 
admissions; protective immunity against fungal, viral, and 
bacterial infections; and reduced incidence of allergic dis- 
eases, should be presented.*® However, when informed 
parents decide against breast-feeding, it is important for 
the pediatrician to support them. Pediatricians should en- 
courage prospective mothers to attend classes on breast- 
feeding, because the likelihood of breast-feeding success 
is increased by providing mothers with specific knowl- 
edge about breast-feeding and the support of other nurs- 
ing mothers.” Pediatricians should become familiar with 
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` Table'1.—Some Commonly Held Misconceptions . 
: and Fears Regarding Breast-ieeding 


Inadequate milk supply secondary to small.breast size. 
Loss of sexual breast activity during lactation. 

Cosmetic breast changes. as a result of lactation. 
Previous generation failure of breast-feeding. ' 

Poor nutritional content of breast milk (“not rich enough”). 
Difficulty in learning how to breast-feed. 

Disapproval of spouse. 

Poor public acceptance. 


Sey Se et err ee 


- Loss of freedom or spontaneity. 


Wa community breast-feeding suoi groups and en- 


courage parental participation. Pediatricians should ad- 


vocate the assistance of lactation support teams that are 
currently employed in many hospitals to assist new moth- 
ers before discharge. Frequently, the pediatrician’s office 
personnel are the initial contact for mothers who call with 
lactation problems. Therefore, the office staff should be 
appropriately trained regarding lactation management. 
A thorough understanding of specific problems’ com- 
monly encountered by breast-feeding mothers, together 


with proper intervention and treatment, is required to pro-' 
vide adequate support and counseling to breast-feeding 


mothers.’ Prenatal interviews and. discussions with ex- 


pectant mothers will serve to define their knowledge base 


and to uncover potential problems. 
PRENATAL CONCERNS .— 
Inverted Nipples 
Although a substantial number: of problems encoun- 


tered in breast-feeding are due to variant nipple morpho- 


logic features, such as flat or inverted: nipples, pediatri- 
cians do not examine the breasts of an expectant mother 


during a prenatal interview. The normal ‘nipple may be. 
flush or confluent with the areola but will become erect 
with the stimulation provided by the newborn’s sucking.’ 


The inverted nipple will retract.into the areola when 


pinched between the thumb and index finger. Ideally, this - 
condition should be identified prenatally so that proper 


measures can be instituted to prepare the nipple. 

Pediatricians may elicit a history of inverted nipples by 
asking if there have been difficulties with nursing previous 
infants, or they may wish to show mothers pictures or 
drawings of different types of nipples and ask which type 
appears most similar to their own. Ifa history of any nipple 
and/or breast abnormality is elicited, communication with 
the mother’s obstetrician should be considered. 


Breast shields and breast shells are corrective devices that 


fit over the nipple and are worn underneath the bra. They 


are readily available at pharmacies or maternity stores and 


should be worn daily during the third trimester by women 
with inverted nipples. Hoffman’s”” exercise is a useful ad- 


ditional therapy, in which the forefingers are placed at op- 
posite locations on the areola margins and then pulled out- 


ward. This procedure should be performed several times 
daily. Both of these interventions may be continued after 
birth should flat or inverted nipples not be fully corrected by 
the time of delivery. Occasionally, changes in nipple contour 
will not occur until after suckling has begun. 


Nipple Preparation 
Preparation of the nipple has been recommended by 


various sources, although the efficacy of such practices has 
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not been shown. 1!! Some popular techniques, including 
harsh rubbing or the use of soaps containing irritants, can 
dry or cracknipples. Creams and lotions forthe breastmay — 
also be‘detrimental. In reality, specific intervention for the 
normal nipple is unnecessary. ; 


Previous Breast-feeding Experience 


For various reasons, some mothers may have experienced 
difficulty breast-feeding an infant in the past. This can pro- 
duce anxiety or reluctance regarding their future attempts. 
A careful history to elucidate the nature of the previous prob- 
lem and evaluation of its relevance to future attempts is es- 
sential. These mothers ‘may be insecure and may question 
the physician frequently regarding whether the infant is re- ` 
ceiving sufficient milk. These mothers will benefit from ad- 
ditional support and positive reinforcement. | 


POSTPARTUM PERIOD 
‘Duration and Frequency 


Suggested durations for ‘nursing at each breast range from 
3 minutes to 20 minutes.’’* The American Academy of Pe- 
diatrics recommends a nursing duration of up to 10 minutes 
on the first breast and up to 20 minutes on the second breast. ` 
However, exact times should not be recommended, as time 
may vary with each individual infant and many newborns 
are too'sleepy in the first few days after birth to achieve long 
nursing durations. Proper latch-on techniques are important 
to facilitate breast. stimulation and to hasten the let-down 
reflex.'* Although glucose water following nursing contin- 
ues to be routine.on (too) many neonatal services, it is un- 
necessary, because breast milk contains sufficient water for 
the normal newborn infant. In fact, supplemental feedings 
of sterile or glucose water should be discouraged during the 
first few days of nursing, as they may reduce milk production. 
and increase neonatal jaundice. Instead, mothers should be 
instructed to nurse more frequently to enhance milk supply, 
even as often as every 2 to 3 hours (eight to 12 times per day). 
In addition, the early irgaucion of a bottle may result in | 
nipple confusion. - 
~ Inmost cases, uppen feeding should be avoided to 
prevent nipple confusion and suppression of milk produc- 
tion. However, a mother who experiences extreme exhaus- 
tion or who has received medication before or during de- 
livery. may be, physically unable to nurse her child eight to 
12 times per day. Also, certain infants (such as those with 
low birth weight) may be at increased risk for hypoglycemia 
if feedings are diminished. In those situations, supplemental 
feeding with. formula may be necessary. If supplemental 
feedings are begun, they should be rapidly weaned once the 
specific indication for their initiation has resolved. 

Initially, infants should be nursed on demand. Both 
breasts should be nursed at each feeding to ensure bilateral 
breast stimulation and sufficient infant intake. To prevent 
engorgement, the first breast “or each feeding should be 
the last. breast offered during the prior feeding. Many 
mothers find that placing a small safety pin on the side of 
the bra on which the next feed will begin is a helpful re- 
minder. Newborns demand feedings every 1.5 to 3 hours 
throughout the.day' and night. Long intervals between 
feedings should be discouraged initially. Most mothers 
need reassurance during the early postpartum period that 
a better schedule will occur la<er. 


Positioning 


Fortunately, several available biodhures and manuals 
contain photographs and'illùstrations of proper nursing 
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Table 2.—Management of Breast-feeding Jaundice'** 


A. Early onset (starts 3 to 4 days post partum): 
“jaundice in a breast-fed infant” 


1, Encourage mothers to nurse frequently 
(minimum 8 times per day). 


2. Avoid formula supplementation, unless milk 
production is inadequate. l 














3. Do not use glucose water or sterile water: 
supplementation. 


4.- Monitor serum bilirubin concentrations daily 
- on an outpatient basis. | 


5. Mothers may use mechanical or manual methods 
to express their milk after feedings to increase 
milk volume. 


B. Late onset (starts 7 to 10 days-post partum): “breast 
milk jaundice” 
1. If the bilirubin concentration reaches 290 to 
342 pmol/L, breast-feeding should be interrupted 
for 48-96 hours with formula given as a diagnostic 
test. : 








2. Instruct mothers.to maintain lactation with manual 
. or mechanical methods of milk. expression during 
` the interruption. 


3. Monitor serum bilirubin concentrations every 12 
to 24 hours. 


4. Resume breast-feeding after a decrease in serum 
bilirubin concentration confirms the diagnosis. 


“For conversion of serum bilirubin, 1 »zmol/L=0.06 mg/dL. 


positioning.’’'*"4 The most commonly used position in- 
volves cradling the infant in the crook of the mother’s arm, 
with the infant’s head aligned with the breast. The infant 
should be lying on his or her side with the mouth directly 
in front of the nipple. The infant's lower arm can be tucked 
under the torso or around the mother’s side to keep the 


area clear of distraction or obstacle. The breast should be | 


_ cupped with the mother’s free hand with use of the first 
- and second fingers to grasp behind (posterior to) the ar- 
eola. The nipple alone should not be offered to the infant; 
instead, both the nipple and areola should be offered. Al- 
ternate positions for nursing include the “football hold” 
(head in the palm of the hand with the infant’s body sup- 
ported by the mother’s forearm and the side of the torso) 
and the recumbent position. 


Latch-on 


As much of the nipple and areola as possible should be 
inserted into the infant’s mouth. Allowing the infant to 
suck only on the nipple leads to cracked, sore, and bleed- 
ing nipples (problems discussed in the following section). 
After latch-on, the mother may use her free hand to gently 
press down on the part of her breast near the infant’s nose 
to ensure adequate clearance for unlabored respiration. 
Removal of the infant from the breast is accomplished best 
by inserting a finger into the infant’s mouth between the 
gums to break suction. This technique effectively prevents 
nipple traction or trauma. | 


EARLY PROBLEMS 
Jaundice 


Breast-feeding jaundice can be categorized as early- 
onset jaundice in a breast-fed infant (occurring 3 to 4 days 
post partum) and late-onset breast milk jaundice (occur- 
' ring 7 to 10 days post partum). The cause of early-onset 
breast-feeding jaundice, “jaundice in a breast-fed infant,” 
is related to infrequent feedings, lack of demand feedings, 
and inadequate energy intake.” Frequent feedings will 
stimulate gut motility and decrease the intestinal absorp- 
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tion of bilirubin by decreasing enterohepatic circulation. 
Contrary to common belief, sterile water or glucose water 
supplementation of breast-fed infants does not reduce bi- 
lirubin concentrations. 

-This condition should be anticipated when mother and 
infant are discharged from the hospital within 48 hours of 
delivery. Often, it can be prevented with appropriate lac- 
tation counseling. It is very important for diagnosis to ob- 
tain a detailed history, which should include the number 
of feedings in the last 24 hours, the number of wet diapers, 
the number of stools, feeding vigor, and the amount of 
supplementation, if any. 
` The management strategies for early and late breast- 
feeding jaundice are summarized in Table 2. Mothers of 
infants with early-onset jaundice should be encouraged to 
nurse as frequently as possible, especially if the bilirubin 
level is rising.” In an otherwise healthy infant, outpatient 
bilirubin determinations may be obtained if other causes 
of pathologic jaundice are excluded. It is important not 
only to determine the bilirubin concentration but also to 
ensure adequate milk intake by the infant. If there is a 
concern that the mother’s milk supply is inadequate, she 
should be encouraged to express her milk manually or 
mechanically after each nursing episode to increase stim- 
ulation and thus milk production. During that time, the 
infant should receive a milk-based formula after each suck- 
ling. This should be continued until it is determined that 
the mother has an adequate milk supply. 

The cause of late-onset breast-feeding jaundice, “breast 
milk jaundice,” originally was attributed to a hormone in 
breast milk that inhibited glucuronyl transferase. Studies 
have been contradictory, with some supporting this as- 
sociation and others failing to do so. Recently, other stud- 
ies have demonstrated an enhancement of enteric biliru- 
bin absorption in breast-fed infants with jaundice as a 
result of increased concentrations of long-chain nonest- 
erified fatty acids and human milk lipoprotein lipase. The 
timing of onset is probably related to the fact that lipopro- 
tein lipase. level is not elevated in human milk until after 
the fourth postpartum day.” It has also been demon- 
strated that the milk from mothers of infants with breast 
milk jaundice will enhance intestinal bilirubin absorp- 
tion.” The process can be blocked with milk-based for- 
mula feeding.” It appears that the causes may include an 
abnormality in the milk and in the recipient host, so that 
bilirubin absorption continues unimpeded.'” A definite 


‘cause, however, has not been firmly established. 


Late-onset breast-feeding jaundice usually peaks by 
days 10 to 15 and is noted clinically during the second and 
third week of life. Jaundice may persist for 27 to 80 days, '° 
but usually the serum bilirubin is below 86 pmol/L by the 
end of the third week. When the serum bilirubin level ex- 
ceeds 290 pmol/L, breast-feeding should be interrupted 
for 1 to 4 days (usually 48 hours) and a milk-based formula 
substituted as a diagnostic test. Serum bilirubin will de- 
cline by 50% during this period if the elevation was a result 
of breast milk jaundice. Realizing that kernicterus has 
never been reported in an infant with breast-feeding jaun- 
dice, some physicians prefer waiting until the serum bi- 
lirubin concentration approaches 342 pmol/L before inter- 
rupting nursing.’”*? If the serum bilirubin level does not 
decline as a result of interruption of nursing, breast- 
feeding should be resumed during the search for a cause 
of the jaundice. Nursing should not be interrupted if a 
separate cause for hyperbilirubinemia is identified. Again, 
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during any period of nursing interruption, mechanical 
methods of milk expression should be utilized. In all sit- 
uations, documentation of the rationale for continuing 
breast-feeding in the presence of jaundice should be made 
in the patient’s chart. 


Engorgement 

Breast engorgement is an uncomfortable and sometimes 
painful swelling of the breasts that occurs commonly on 
- the second to seventh postpartum days. It is due to in- 
creased blood and lymph flow to the breast at the onset 
of lactogenesis. Poor or infrequent emptying of the breast 
can compound this problem. Fortunately, this condition 
is easily managed by frequent emptying of the breast by 
feeding or by mechanical or manual methods of milk ex- 
pression during times of mother-infant separation. : Ad- 
ditional comfort may be provided by warm, moist com- 
presses and warm showers, which aid in milk flow, and 
by hand expression of milk before nursing, which softens 
the areola and allows for easier infant latch-on. 


Sore Nipples 


Commonly, the initial grasp and suck of the nipples will 
cause pain during the first few days of lactation: This sen- 
sation is the result of negative pressure on the still-empty 
ductules. Sore nipples can be exacerbated by incorrect 
Jatch-on .or impairment of milk let-down. Usually, this 
condition begins during the first few days of lactation'and 
is greatest at the beginning of feeds. Once lactation is well 
established, the tenderness diminishes; therefore, treat- 
ment is simply supportive. 

Cracked or fissured nipples are usually the result of im- 
proper latch-on, improper disengagement, or the use of 
abrasive soaps or alcohol. Treatment of this condition in- 
volves rinsing the nipples with water and allowing thor- 
ough air drying after nursing. Once the nipples are dry, 
asmall amount of milk should be expressed, gently rubbed 
onto the nipples, and allowed to air dry. Prolonged nipple 
exposure to air will augment healing. When severe dis- 
comfort from fissuring occurs, nipple shells with a large 
back may be worn between feedings to prevent the nipple 
from rubbing on the bra. If infection of the nipple is a pos- 
sibility, topical antibiotics may be applied but should be 
washed off before nursing. 

Late onset (>1 month postpartum) or chronically sore 
nipples causing burning pain throughout the breast is of- 
ten the result of Monilia infection. There is often concom- 
itant thrush or fungal diaper rash in the infant. Treatment 
of both maternal and infant sources of infection with top- 
ical antifungal agents, coupled with meticulous air drying 
of the nipples, is required.’ 


Appetite Spurts 


Appetite spurts are periods of crying and apparent i in- 
satiability on the part of the infant. The infant nurses more 
frequently and for longer periods but still seems hungry.” 
The episodes usually occur at 8 to 12 days, 3 to 4 weeks, 
and 3 months of age, and at variable times thereafter. Ap- 
petite spurts can be very frustrating for the mother, who 
may feel inadequate because she perceives herself as fail- 
ing to satisfy her child. They are usually able to be dif- 
ferentiated from colic based on their occurrence at the pre- 
viously stated ages. Many physicians are tempted to 
recommend supplemental formula feeding at this time, 
but this will only intensify the problem. The mother’s oo 
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Table 3.—Danger Signs of Possible Inadequate 
Milk Supply in First 2 Weeks 








. Less than 6 wet diapers per day (normal, 6 to 8/d). 
. Stool frequency of less than 4 per day (normal, 6 to 10/d). 
. Continual crying and apparent hunger. 

. Infant refusal to latch on. | 

. Continually sleepy infant. 

. Nursing frequency of less than 7 feedings per day. 

. Frequent formula supplementation. 

; Jaundice. 

. Body weight loss of =10%. 

. Long nighttime intervals without feeding. 

. Maternal fatigue/anxiety. 
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production should meet the increased demand within 3 to 
5 days of increased stimulation from the hungry infant. 
Supplemental formula feedings will satiate the infant but ` 
decrease the suckling time, resulting in insufficient stim- 
ulation of the breast and inadequate milk production. Phy- 
sicians should recommend frequent feedings of eight to 10 
times per day during these periods. 


Plugged Ducts 


Plugged ducts are focal areas of breast engorgement 
usually caused by stasis of milk. The condition results from 
irregular nursing, skipped feedings, or inadequate emp- 
tying of the entire breast and may occur at any time during 
lactation, although it is most common during the first 3 
months. Treatment involves starting consecutive feeds on 
the affected side and changing nursing position often to 
help facilitate emptying of different lobes of the breast. 
Additional relief is provided by gently massaging the af- 
fected area during nursing or pumping while applying 
moist heat. Frequent nursing should also. be recom- 
mended. | 


Mastitis 
Mastitis is a cellulitis of the interlobar connective tissue 
of the breast. Affected women will experience breast pain, 


swelling, erythema, and fever. The infection is usually due 
to Staphylococcus aureus and occasionally to Streptococcus 


species. Mastitis may occur anytime during lactation but 


rarely occurs before 2 weeks post partum. A plugged duct 
is a frequent precursor of infection. 

Antibiotic therapy with. oral antistaphylococcal medica- 
tion should be instituted promptly. Bed rest and moist 
heat application provide symptomatic relief. Most impor- 
tant, nursing should not be stopped during treatment. 
Feedings should be initiated on the unaffected breast and 
the infant switched to the affected side only after let-down 
occurs. 


DANGER SIGNS 


The dinger signs manifested by an infant who is not 
receiving an adequate milk supply are summarized in Ta- 
ble 3. These signs often become apparent during the in- 
terval between hospital discharge and the first physician’s 
office visit, 1 to 2-weeks after birth. Therefore, telephone 
or office contact with a knowledgeable source at approx- 
imately 3 to 5 days after birth is essential to determine the 
adequacy of the mother’s milk supply, to provide support 
and encouragement to the lactating mother, and to iden- 
tify any problems. It is essential that a nursing mother’s 
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initial contact be with personnel trained in breast-feeding 

management. Therefore, pediatric office staff should be 

encouraged to attend lactation seminars to develop and 

maintain their skills at recognizing danger signs. 
CONCLUSION — 


Health professionals in general, and pediatricians in 
particular, are expected to provide guidance before and 
during lactation to increasing numbers of breast-feeding 
mothers. This need for professional guidance will con- 
tinue as long as traditional and historical support systems 
for new mothers remain generally unavailable. We, as pe- 
diatricians, need to become familiar and comfortable with 
the role of counselor and adviser for nursing mothers. This 
role will allow us to place an increased emphasis on well- 
child and preventive care. It will give us another avenue 
to help prevent disease, rather than only treat it once it 
occurs. Moreover, the role will offer us participation in one 
of the most rewarding experiences in the lives of a 
ang their infants. 
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Article 


Predicting Risk of Pneumocystis carinii Pneumonia 
in Human Immunodeficiency Virus—Infected Children 


Richard M. Rutstein, MD 


© Effective prophylaxis exists against Pneumocystis carinii 


pneumonia, a major cause of illness and death among human 
immunodeficiency virus—infected children and adults. 
While adults with CD4 counts less than 0.2 x 10°/L are at 
highest risk for Pneumocystis carinii, clinical or laboratory 
markers of high risk in children infected with the human 
immunodeficiency virus have not yet been established. A 
chart review of 13 infants with perinatally acquired human 
immunodeficiency virus infection and children with Pneu- 
mocystis carinii pneumonia revealed that infants younger 


than 12 months developed Pneumocystis carinii pneumonia — 


despite CD4 counts that were normal by adult standards. In 
contrast to the markedly increased serum IgG levels seen in 
most children infected with the human immunodefi iciency 
virus, five children with Pneumocystis carinii pneumonia 
had IgG levels less than 3.0 g/L. Twelve patients had pre- 
existing symptoms consistent with human immunodefi- 
ciency virus infection before the episode of Pneumocystis 
Carinii pneumonia. In addition to clinical symptoms, lowlgG 
levels and CD4 counts adjusted for age may serve to identify 
those children who are most at risk for Pneumocystis carinii 
pneumonia and therefore candidates for prophylaxis. Pro- 
phylaxis should be offered to all infants under age 12 months 
with proven, or clinical symptoms compatible with, human 
immunodeficiency virus infection. For children older than 


`- 12 months, CD4 counts less than 0.3 x 10°/L appear to be 


predictive of risk for Pneumocystis carinii pneumonia, and 
these children should also receive prophylaxis. 
(AJDC. 1991;145:922-924) 


panog carinii pneumonia (PCP) represents a 


leading cause of morbidity and mortality in individ- . 


uals infected with human immunodeficiency virus (HIV). 
More than 75% of adults with HIV will ultimately develop 
PCP’; as many as 20% will succumb during the first ep- 
sods. In children with HIV infection, PCP is the most com- 
mon opportunistic infection and associated witha median 
survival of only 1 month from the time of diagnosis.” 
= - Effective prophylaxis against PCP has been demon- 
strated in studies of adults “ae HIV infection and children 
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with cancer undergoing chemotherapy.*’ The agents 
most commonly employed are aerosolized pentamidine 
and oral trimethoprim/sulfamethoxazole. 

Optimal treatment of HIV-infected individuals includes 
the determination of relative risk for a first episode of PCP 
and the initiation of chemoprophylaxis if indicated. The 
adults at greatest risk, with a 20% yearly incidence of PCP, 
have absolute CD4 counts lower than 0.2 x 107/L.°® For these 
patients, the Centers for Disease Control advises prophy- 
laxis with aerosolized pentamidine or trimethoprim/ 
sulfamethoxazole.’ In children with HIV, there are no pub-. 
lished data on primary prophylaxis against PCP or on 
markers for those most at risk of developing the disease. One 
recent article and several abstracts indicate that „the CD4 
count is not as useful in children as in adults.'” 

To further investigate clinical and laboratory markers 
useful as indicators of risk of PCP in HIV-infected children, 
a retrospective chart review was conducted. 


SUBJECTS AND METHODS 

Ireviewed the charts of patients congenitally infected with HIV 
who were treated at the Children’s Hospital of Philadelphia (Pa) 
from January 1985 to March 1990. Thirteen patients had histo- 
logically proven PCP (by bronchopulmonary lavage or biopsy). 
T-cell ratios, absolute CD4 counts, IgG levels, and presence of 
HIV-related preexisting symptoms were noted. T-cell subsets 
were determined using whole blood specimens stained with 
monoconal antibody directed against the desired subset. The 
specimen was then run through a flow cytometer and the number 
of stained cells counted. Patients were classified according to the 
Centers for Disease Control pediatric HIV guidelines. "4 In 11 of 
the 13 patients, the CD4 counts and IgG levels were obtained 
1 week to 3 months before the diagnosis of PCP. In two patients 
who first presented with acute PCP, the studies were performed 
at the time of hospitalization and diagnosis of PCP. 


RESULTS 
Age at diagnosis of PCP ranged from 3 months to 
9 years. These 13 patients represented 26% of the HIV- 
infected symptomatic children (P2A symptomatic, non- 
specific findings or ay ala immunodeficiency syn- 
drome-defining illness)'* followed up at our institution 
during the study period. Five patients died of PCP. All 
three children older than 12 months had absolute CD4 
counts of less than 0.3 x 10°/L at the time of PCP diagnosis 

(at ages 14, 31, and 102 months). 
All-10 patients younger than 12 months had CD4 counts 
higher than 0.25 x 107/L; eight had absolute CD4 counts 
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= Table 1. —Signs or Symptoms of Human. immunodefi. iciency Virus in 13 Patients 
: | Before Presentation With Pneumocystis carinii* 


Patient No/ E ae CDC: 


Age, mot 
FTT, UT! . 
. None : 
Recurrent Salmonella bactreinia 
Recurrent bacterial disease 
Recurrent thrush | 
FFT, thrush, Candida esophagitis 
FTT, adenopathy, hepatomegaly 
. FTT, UTI, thrush - 
9/9 - CMV. retinitis’ — 
10/9 Adenopathy, heptomegaly 
114° Hepatitis, Candida esophagitis 
1231 . = FIT, CNS, LIP 
13/102 MAI, LIP `. 
*FTT indicates failure to thrive; UTI, 


. Classification§ Ratio 





urinary tract infection; CMV, 


Absolute 


CD4- “CD8 
‘CD4, x10°/. 


Outcome 
Died 
Died 
Survived 
Survived 
Survived 
Died 
Survived 
Survived 
Died 
Survived 
Died 
Survived 
Survived 


cytomegalovirus; CNS,. progressive Sncepreoreiiy: MAI, 


disseminated Mycobacterium avium/intracellulare; and LIP, lymphocytic interstitial ee ds 


tAt time of diagnosis of Pneumocystis carinii pneumonia. 
+Noted before diagnosis of Pneumocystis carinii pneumonia. 


; SEEMEN for Disease Control classification at time of presentation of respiratory, distress.“ 


ý Table 2.—Age-at Diagnosis of Pneumocystis carinii Pneumonia and Absolute CD4 Count ` 


` Age <12 mo CD4 Count, x10°A. 


Source, y 200-1.00 


Present study 
Leibovitz et al,171990 
Total . 


higher than 0.7 x 10°/L, three had a CD4-CD8 ratio higher ` 
- standards of CD4 counts in predicting risk of PCP in infants 
_ with HIV infection. Part of the difficulty may be the absence 


than 1.0, and seven hada CD4-CD8 ratio lower than 1.0. Five 
children had IgG values of less than 3.0 g/L. Twelve children, 


including nine of 10 younger than 12 months, had signs or ` 
symptoms of HIV infection prior to presentation with PCP 


able 1 . 
a ). COMMENT. 


r Reliance on adult values of CD4 counts to predict risk . 


of PCP would have caused us to miss all of the'10 infants 
with PCP younger than 1 year; these infants had CD4 
counts in excess of 0.25 x 10°/L. Seventeen of the 18 pa- 
tients’ described by Bernstein et al’® had previous CD4 
counts measured. Nine (50%) of these patients had CD4 
counts greater than 0.6 10°/L. Unfortunately, the CD4 
counts were not stratified by age. 


Leibovitz‘et al”? recently described 22 HIV-infected chil- . 


dren who developed PCP. Fifteen were younger. than 


12 months at the time of PCP diagnosis. Combining the ~ 


` patients in their study and ours, all nine patients older 
than age 12 months with available CD4 counts. had ab- 
solute CD4 counts lower than 0.27 x 10°/L (Table 2). Of the 
25 patients younger than 1 year, seven (28%) had absolute 
CD4 counts less than 0.2 x 10°/L, seven (28%) had CD4 
counts. between 0.2 x 10°/E, and 1.0 x 10°/L, and 11 (44%) 
had CD4 counts greater than 1.0 x 10°/L. Almost half of the 
35 patients died during the first episode of acute PCP. 

Two additional studies! also report that high CD4 
counts do not prevent the ` occurrence of PCP in HIV- 
infected children.. 
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>1.00 No. 





Age >12 mo CD4 Count, x10°/L 
r : - - `t 


<.200 : .200-.300 . >,300 


All these findings illustrate the lack of utility of using adult 


of normative data on T-cell counts among noninfected chil- 
dren. Since infants typically have relative lymphocytosis 

(compared with older children and adults), the criteria fora - 
low.absolute CD4 count are not yet established. 


. Atecentabstract’ noted average CD4-CD8 ratios of 2.72 


in 11 normal children younger than 18 months, with a 
mean absolute CD4 count of 1.8x107/L, A second ab- 


` stract!® described a larger.group of normal infants. In the ` 
: 100 infants younger than age 6 months, the mean CD4- 


CD8 ‘ratio was 2.3 with a mean absolute CD4 count of 
3.17 x 10°/L: In 70 6: to 12-month-old children, the mean 
ratio was .2.0 and the mean absolute CD4 count was 


2.83 x 10°/L: Three of our 10.infants.with PCP had CD4- 


CD68 ratios in this'range, although all had absolute CD4 


.counts less than 2.00 x 10°/L. Larger studies are needed to 


stratify normal CD4 counts and CD4-CD8 ratios according 


to age, especially in the patients younger than 12 months. 


That five of 13 children with PCP had IgG levels less than 


3.0 g/L was unexpected. The vast majority of children with - 


documented HIV infection have elevated IgG levels at the 
time of diagnosis.’”’* In normal children, IgG levels in- ` 
crease with age during the first year of life. The rate of 
increase of IgG in HIV-infected children in the first year 


_ of life has‘not been documented, although in one study, 


four of eight children had increased IgG levels by age 
4 months, and six of eight by age 9 months. !? Because host 
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defense mechanisms for PCP are still not elucidated, the 
CD4 count may be only one of several relevant immuno- 
logic markers of susceptibility to PCP in infancy, and other 
surrogate markers should be examined. For instance, con- 
genitally hypogammaglobulinemic irifants are at risk for 
PCP despite normal T-cell counts.” Human immunode- 
ficiency virus—positive infants with low IgG levels may 
represent a subgroup at high risk for. PCP. 

Half of all HIV-infected infants will have associated 
symptoms or diseases by age 12 months, and over 75% will 
be symptomatic by age 2 years.” All 18 HIV-infected pa- 
tients with PCP previously reported!“ experienced failure 
to thrive at the time of PCP diagnosis. Twelve of our 13 
patients had preexisting symptoms or illnesses consistent 
with HIV infection before the diagnosis of PCP. In five of 
the 13 patients and four of the 10 infants, failure to thrive 
was noted before the diagnosis of PCP. Early development 
of HIV-related symptoms, especially the failure to thrive, 
may serve as a marker for infants at high risk for PCP. 

Prompt identification and assessment of infants at risk for 
HIV infection is important because PCP may occur as early 
as the second month of life. Since only 30% to 40% of HIV 
antibody—positive newborns are actually infected, optimal 
care would include determining each ‘child’s immune and 


infectious status. Infants at risk, or those already known to, 


be HIV antibody-positive, should be referred to a pediatric 
HIV center with the capability to perform HIV DNA poly- 
merase chain reaction (PCR) and blood culture testing for 
HIV. Infants younger than 15 months with proven HIV in- 
fection (positive PCR or HIV blood culture) should receive 
prophylaxis. Because the rate of false-negative HIV cultures 
and PCR in childhood is not well established, infants 
younger than 12 months with negative results but evidence 
of immune dysfunction (abnormal IgG levels or .CD4 
counts), or compatible symptoms (failure to thrive, adenop- 
athy, and hepatosplenomegaly), should be considered for 
prophylaxis. When direct HIV testing is unavailable, or the 
results are pending, it would be prudent to begin prophy- 
laxis for HIV antibody-—positive | infants through age 12 to 
15 months. 

Data from this study and others suggest that an absolute 
CD4 count less than 0.3 x 10°/L is helpful in predicting risk 
of PCP in children older than 12 months, and these chil- 
dren should receive prophylaxis. Low IgG levels may 
serve as an additional marker for increased risk of PCP. 

Trimethoprim/sulfamethoxazole provides relatively in- 
expensive and effective prophylaxis: Unfortunately, 20% 
to 40% of HIV-infected adults treated with trimethoprim/ 
sulfamethoxazole develop allergic reactions.” Of the 
last 15 HIV-positive children at our center who started re- 
ceiving trimethoprim/sulfamethoxazole, seven developed 
allergic reactions requiring discontinuation of the medi- 
cation (one case of erythema multiforme, two cases of 
acute anaphylactic reaction, and four cases of recurrent 
severe urticarial rashes). The use of aerosolized pentami- 
dine for HIV-infected children allergic to trimethoprim/ 
sulfamethoxazole is currently under investigation. 

Further research needs to be devoted toward establish- 
ing normative T-cell subset data in infants. In addition, the 
effectiveness of alternative therapies tor PCP prophylaxis 
in HIV-infected children remains to be determined. 


I am grateful to S. Plotkin, S. Douglas, and W. Schwartz for their 
editorial assistance. 
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Measurement of Serum Granulocyte Colony-Stimulating 
Factor in a Patient With Congenital Agranulocytosis 
(Kostmann’s Syndrome) 


Lewis Glasser, MD; Burris R. Duncan, MD; James J. Corrigan, Jr, MD 


@. A 12-month-old boy with Kostmann’s syndrome was ad- 
mitted with cavitary pulmonary disease. He had also had 
bacterial conjunctivitis, periorbital cellulitis, pneumonitis, 
and otitis media since the age of 10 days. His umbilical cord 
had not fallen off until he was 3 weeks old. Neutropenia was 
diagnosed at 4 weeks of age. Antineutrophil antibody studies 
were negative. A bone marrow aspirate showed granulocytic 
hypoplasia and a maturation arrest at the promyelocyte 
stage. Hematopoietic cell culture showed normal numbers 
of colony-forming units—granulocyte macrophage. Serum 
granulocyte-macrophage colony-stimulating factor level, 
was 0.24 ng/mL (normal, >0.05 ng/mL). Serum granulocyte 
colony-stimulating factor levels, measured by enzyme im- 
munoassay, were undetectable. The patient was successfully 
treated with filgrastim (granulocyte colony-stimulating fac- 
tor), with an increase in the absolute neutrophil count to 
10.0 x 10°/L. Thus, our case of Kostmann’s syndrome ap- 
pears to represent a defect in regulation or production of 
granulocyte colony-stimulating factor. 
(AJDC. 1991;145:925-928) 

G ranulocyte colony-stimulatirig factor (G-CSF) is a re- 

J cently discovered hematopoietic growth. factor, and 
our understanding of its role in normal physiology and dis- 
ease is beginning to emerge. It is primarily a neutrophilopoi- 
etin, important in the regulation of granulopoiesis. It now 
appears evident that a defect in its production or regulation 
causes Kostmann’s syndrome,* a congenital neutropenia 
that not only has benefited from G-CSF therapy? but is an 
experiment of nature that provides a rare opportunity to 
study the homeostatic mechanisms involved in granulopoie- 
sis. In this report, we describe the application of measuring 
the serum G-CSF level to the pathogenesis, diagnosis, and 
subsequent successful treatment of a patient with congenital 
agranulocytosis (Kostmann’s syndrome). 
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. PATIENT REPORT 

_ A3830-g boy was the product ofa full-term pregnancy. He was 
born to a 30-year-old, gravida 5, para 3, abortus 1 mother. His 
mother stated that his umbilical cord did not fall off until he was 
3 weeks old. At 10 days of life, he had Chlamydia conjunctivitis 
that was treated with erythromycin. At4 weeks he had periorbital 
cellulitis and was found to have severe neutropenia. Pseudomonas 
grew from a culture from his conjunctivas, and he was treated 
for 10 days with intravenous antibiotics. He subsequently de- 
veloped persistent otitis media requiring multiple courses of an- 
tibiotics, without benefit. E 

At 12 months of age, he developed cough and fever. A chest 
roentgenogram showed right-upper-lobe consolidation with cav- 
itary lesions, and he was placed on a regimen of intravenous an- 
tibiotics. His weight and length had decreased from the 50th per- 
centile at 4 weeks of age to below the fifth percentile at 12 months. 
Laboratory studies at 4 weeks of age had showed a normal hemo- 
globin level (113 g/L) that progressively decreased throughout his 
illness to a low value of 76 g/L before filgrastim (G-CSF) therapy. 
Platelet counts were consistently elevated at 362 to 936 x 10?/L. Leu- 
kocyte counts before filgrastim therapy were as follows: white blood 
cells, 4.6 to 12.3 x 10°/L; neutrophils, 0 to 0.32 x 10°/L; eosinophils, 
0 to 0.592 x 10°/L; basophils, 0 to 0.327 x 107/L; monocytes, 1.0 to 
5.5 x 10°/L; and lymphocytes, 3.5 to 9.1 10°/L. 

After informed consent was obtained, treatment with filgrastim 
(Neupogen, Amgen Inc, Thousand Oaks, Calif) therapy (6 pg/kg 
twice daily subcutaneously) was started at the age of 12 months for 
treatment of pneumonitis. Absolute neutrophil counts exceeded 
5.0 10°/L. The right-upper-lobe cavitation gradually cleared. The 
patient was placed on a regimen of maintenance filgrastim therapy; 
however, absolute neutrophil counts were consistently less than 
1.0 x 10°/L. During the next 7 months, he continued to have patchy 
parenchymal densities. At 18 months of age, he was readmitted for 
evaluation of chronic pulmonary changes and failure to thrive. Ep- 
isodes of obstructive apnea prompted a tonsillectomy and ade- 
noidectomy. Cultures of bronchoalveolar washings yielded cy- 
tomegalovirus. Increasing the dose of filgrastim to 12 ng/kg twice 
daily increased the absolute neutrophil count to 3.0 x 10°/L. In the 
hospital he was also given nasogastric feedings of a high-energy 
formula. The patient’s condition responded, and he showed sig- 
nificant clinical improvement. 


MATERIALS AND METHODS 
Neutrophil Antibody Assays 


The indirect immunofluorescence and neutrophil agglutina- 
tion tests were done as described by Lalezari and Pryce.* 
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-Clonogenic Assays for Bone Marrow Progenitor Cells 
These assays were done as previously described.>’ Bone mar- 


row light density cells were separated by density gradient cen- 


trifugation using Ficoll-Hypaque (specific gravity 1.077 g/mL): 


. Erythrocytes were removed by hypotonic lysis. For the colony- 


forming unit-granulocyte macrophage assay, 1 x 10° cells were. 
plated in 0.3% semisolid agar containing recombinant human’ 
GM-CSF. Burst-forming units-erythroid were cultured in 1. 5%, 
methylcellulose containing Iscove’s modified. Dulbecco’s me- 
dium, 5% phytohemagglutinin—leukocyte- -conditioned medium, 
30% fetal bovine serum, 10~*-mol/L 2-mercaptoethanol, and 2 
units of erythropoietin. Each plate was seeded with 5 x 10* cells. 
‘ Cultures were done in quadruplicate. Plates were cultured at 

37°C, in 5% carbon dioxide with humidity. Colonies (>40 cells) 


were counted at 14 days by means of an inverted microscope. . 


Serum G-CSF and Granulocyte-Macrophage 
Colony-Stimulating Factor (GM-CSF) Assays 
Serum G-CSF was measured by enzyme immunoassay (Am-. 
gen Inc, Boulder, Colo).®? The method. uses. microtiter wells 
coated with a rabbit polyclonal anti G-CSF antibody. After óver- 
‘night incubation, monoclonal anti-G-CSF conjugated . with 


horseradish peroxidase was added to the wells and incubated at _ 


37°C for 2 hours. Substrate (tetramethylbenzidine) was added; 
and the chromogen was read at an absorbance of 450 nm. The 
level of sensitivity of this assay is 50 pg/mL. 


Serum samples were tested for GM-CSF (Immunex, Seattle: , 


Wash) by means of the GM-CSF human bone marrow assay." 
Test serum samples were titered through a duplicate series of 
threefold dilutions. Human bone marrow..cells were added to 
wells containing the test serum. Plates were incubated at 37°C in 
10% carbori dioxide for 4 days. Tritiated thymidine was added; 

and plates were incubated for 4 hours. The well contents were 
harvested, and radioactivity was measured:on a beta counter. ` 


RESULTS =” 3 
Blood Counts 5 


Before treatment, absolute neutrophil counts ranged 


from 0 to 0.32 x 10°/L. Most counts were 0 x 10°/L, arid the 
' highest count occurred when the patient had a severe cav- 
` itary pulmonary infection. After filgrastim treatment, a 
consistent increase in the absolute neutrophil count oc- 
curred on the 8th day (Fig 1). There was an absolute in- 
crease in numbers of band and segmented neutrophils; the 
neutrophils had toxic granules and Dohle bodies. Mono- 
cytosis was present, with counts ranging from 1.0 to 
5.5 xX 10?/L, and persisted after filgrastim treatment, with 


counts ranging from 1.6 to 8.6 x 10°/L: Before filgrastiin’ 


therapy, eosinophils were seen in the blood despite severe 
neutropenia. After therapy, the eosinophil count did ‘not 
_ increase significantly, ranging from 0% to 6% (0 to 
0.5 x WA) during the first 30 days. 


Bone Marrow Morphologic Characteristics 


Bone marrow studies were done at the ages of 7 months 
(before filgrastim therapy) and approximately 13 months (23 
days after filgrastim therapy). Informed consent was ob- 
tained. Before G-CSF therapy, the granulocytic series 


showed myeloblasts and promyelocytes but an absence of - 


neutrophils. Eosinophils and basophils were normally. 


_ present. A reactive plasmacytosis was present, presumably. 


areflection of chronicinfections. The myeloid-erythroid ratio 
_ was markedly decreased to0.5. Cellularity was normal. After 


filgrastim therapy, neutrophilic differentiation was seen, 


and the myeloid-erythroid ratio significantly increased to 
1.1. Acomparison between pretreatment and po sttreatment 
marrow findings is shown in the Table. . 
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Fig 1:—Absolute neutrophil counts before and after treatment with. 
filgrastim (granulocyte colony-stimulating factor). The dose given 
was 6 belkg subcutaneously twice daily. 
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Neutrophil Antibodies 


Sean samples from the infant and mother were ana- 
lyzed. The sample from the infant was obtained at 6 weeks 
of age. Results of the indirect immunofluorescence 
(against neutrophils from three normal donors) and neu- 
trophil agglutination (against neutrophils from 10 donors) 
tests were negative. 


Serum G-CSF and GM-CSF Levels 


Serum samples were obtained at 8 months of age. No 
G-CSF was detected in the sérum of the patient or four 
pediatric controls (7 to 35 months old). The GM-CSF level 
was 0.24 ng/mL (six replicates) by the bioassay (normal, 
>0.05 ng/mL). | 

. Colony-Forming Unit-Granulocyte Macronhaze 
and Burst-Forming Unit—Erythroid Assays . 

The bone marrow (before treatment) at 7 months of age 
showed normal progenitors, with 50 colony-forming 
units—granulocyte macrophage { per 10° cells and 46 burst- 
forming units—erythroid per 10° cells. 
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Fig 2.— Hypothetical model of the regulatory mechanisms controlling neutrophil (PMN) granulopoiesis. An intrinsic circuit is postulated that 
is responsible for normal neutrophil homeostasis. Low numbers of neutrophils increase the stimulation for granulocyte colony-stimulating 
factor (G-CSF) production; as neutrophils are produced, the stimulus for G-CSF production decreases. In disease, myelosuppressive che- 
motherapy and aplastic anemia are associated with low absolute neutrophil counts, stimulating the production of G-CSF from macrophages, 
fibroblasts, and endothelial cells. In congenital agranulocytosis (Kostmann’s syndrome) there is a primary defect in the production or 
regulation of G-CSF, causing a low absolute neutrophil count. An extrinsic pathway also exists that bypasses the intrinsic feedback loop. 
In this pathway, infection, injury, or cell necrosis results in the increased production of mediators that stimulate producer cells to increase 


G-CSF production, promoting granulopoiesis and neutrophilia. 


COMMENT 


: Neutropenias are caused by underproduction, excessive 
destruction, or increased utilization. Underproduction can 
be caused by cytotoxic drugs, irradiation, neoplastic infil- 
tration of the bone marrow, nutritional deficits, or stem cell 
failure. Recently, hematopoietic growth factors have been 
identified and characterized,” and it is becoming clear that 
abnormal regulation or production of growth factors also 
causes underproduction of neutrophils. The regulation of 
neutrophil production is not fully understood; however, it 
is established that G-CSF is primarily a neutrophilopoietin 
without much effect on other granulocytes.’*? In our pa- 
tient, the presence of eosinophils in the bone marrow and 
blood with an absolute neutrophil count of 0 x 10°/L and the 
absence of eosinophilia during filgrastim therapy is similar 
to the observations of others, providing strong evidence that 
separate regulatory mechanisms control each of these cell 
types even though both are granulocytes. Thus, the term 
G-CSF is a misnomer, and neutrophil-colony-stimulating factor 
would be more appropriate. In contrast, GM-CSF is known 
to stimulate the production of eosinophils as well as neu- 
trophils and monocytes. In addition to GM-CSF, the hu- 
moral regulation of eosinophils is influenced by interleukin 
3 and interleukin 5.” . 
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_A proposed hypothetical model for the control and reg- 
ulation of neutrophil granulopoiesis is shown in Fig 2. Gran- 
ulocyte colony-stimulating factoris produced by monocytes, 
fibroblasts, and endothelial cells.’" There is evidence sug- 
gesting that both intrinsic and extrinsic pathways may con- 
trol secretion of G-CSF from producer cells. Although evi- 
dence of a feedback mechanism controlling G-CSF 
production was previously lacking, a recent study supports 
the hypothesis that an intrinsic feedback system regulates 
neutrophil homeostasis.’ In aplastic anemia, there was an 
inverse relationship between the absolute neutrophil count 
and G-CSF levels; in cyclic neutropenia, G-CSF levels in- 


.creased during the neutropenic phase and decreased during 


the neutrophilic phase; during myelosuppressive therapy, 
G-CSF levels rose as the absolute neutrophil count de- 
creased.’ On the other hand, an extrinsic pathway appears 
to be primarily involved in the host's response to infection 
and inflammation. In these conditions, mediators (eg, en- . 
dotoxin, tumor necrosis factor) directly stimulate producer 
cells to secrete G-CSF."* This extrinsic circuit bypasses the 
intrinsic homeostatic feedback mechanism, stimulating pro- 
ducer cells to secrete G-CSF. Thus, the absolute neutrophil 
count varies directly with serum G-CSF levels in bacterial 
infections and lung cancer.’ 
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‘Deciphering the variables involved i in neutrophil gran- 
ulopoiesis is dependent on a sensitive and reliable assay 
: for serum G-CSF. Biologic assays are nonspecific, and im- 

munoassays still lack sufficient sensitivity to. detect serum 
levels in normal individuals. A previous report indicated 
that G-ĊSF was not detectàble or within.the normal range 
in patients. with congenital agranulocytosis. Unfortu- 
nately, the level of sensitivity of the assay was 0.8 ng/mL, 
too high for critical evaluation.’2 Recent modifications 
have improved the ass ay, and the present limit of sensi- 
tivity is 30 or 50 pg/mL.’ The assay is capable of detecting 
-G-CSF in only 12% of healthy adults; the highest reported 
level in healthy adults was 163 pg/mL.’ Levels: of G-CSF 
were undetectable (<50 pg/mL) i in four normal infants, 7 
to 35 months of age, in our study. 

The inappropriately low serum G-CSF level in our pa- 
tient with congenital agranulocytosis i is consistent with a 
defect in regulation or production, since G-CSF levels are 
typically-elevated in other neutropenic states.’ There aré 
several possible explanations for the failure of G-CSF reg- 
ulation or production. These include an abnormal or de- 
leted gene on chromosome 17 with an inability of the cell 
to synthesize G-CSF, inability to synthesize a normal func- 
tional molecule of G-CSF, failure to synthesize normal 
amounts of G-CSF analogous tó thalassemia, abnormal 
producer cell receptors that do not recognize cytokines 
functioning as mediators in either the intrinsic or extrinsic 
pathways, or target cells with decreased responsiveness 
to G-CSF. The last is less likely, since congenital agran- 
ulocytosis responds to exogénous recombinant human 
G-CSF. More than one cause may be Epes in | cases of 
congenital agranulocytosis. 

In our case of congenital neutropenia, GM-CSF levels 
were difficult to interpret. Monocytosis was. present 
throughout the patient’s course, suggesting normal GM- 
CSF production. Serum GM-CSF was normal by the. bio- 
assay; however, the assay is nonspecitic and also detects 
G-CSF, interleukin 3, interleukin 4, atid interleukin 7. Im- 
munologic methods for measuring serum GM-CSF lack 
sensitivity in the normal range. Itis probable that when 
the sensitivity of the more specific immunoassay method 
is improved, GM-CSF levels of body fluids will be found 
to be either normal or increased in Kostmann’s.syndrome. 

The causes of isolated congenital neutropenia include 
immiine neonatal neutropenia, congenital agranulocyto- 
sis (Kostmann’s syndrome), cyclic neutropenia, and 
chronic idiopathic neutropenia. In immune neonatal neu- 
tropenia, the neutropenia is secondary to transplacental 
transfer of antibodies from mother to fetus. Serum G-CSF 
levels have not been reported. In Kostmann’s syndrome, 
progenitor cells are present, as shown by normal growth 
of colony-forming units-granulocyte macrophage in our 
patient and as reported by others**; in our patient, the 
serum G-CSF level was inappropriately low. Pietsch et al’° 
showed that monocytes from patients with Kostmann’s 
syndrome produce G-CSF. This suggests a defect in reg- 
ulation but does not exclude a primary defect in produc- 
tion. In our patient, absolute neutrophil counts were low 
in both the infected and noninfected state. The highest 
neutrophil count was obtained when the patient had a 
severe cavitary pulmonary infection, perhaps indirectly 
suggesting an abortive response to inflammatory stimuli. 
Serum G-CSF levels were not measured at this time. In 
contrast to Kostmann’s syndrome, in cyclic neutropenia 

there is a defect in the regulation of granulopoiesis, and 
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serum G-CSF levels are high during the neutropenic phase 
and low during the neutrophilic phase.’ Chronic idio- 
pathic neutropenia most likely represents a heteroge- 
neous group of patients. Serum G-CSF levels have not 
been reported in these patients but would be of interest 
and could potentially elucidate the various causes and aid 
in the classification of this diverse group. 


CONCLUSION 


The cause of Kostmann’s syndrome is not known. Our 
patient had severe neutropenia with an inappropriately 
low serum G-CSF level, suggesting that the cause of this 
disorder is a defect in either the regulation or the produc- 
tion of G-CSF. The defect is isolated to G-CSF and does 
not involve the cytokine GM-CSF. 


References 

f; Watari K, Shigetaka A, Shirafuji N, etal. Serum granulocyte 
colony-stimulating factor levels in healthy volunteers and pa- 
tients with various disorders as estimated by enzyme immu- 
noassay. Blood. 1989;73:117-122. 

2. Kostmann R. Infantile agranulocytosis: areview with presen- 
tation of ten new cases. Acta Paediatr Scand. 1975;64:362-368. 

3. Welte K, Zeidler C, Reiter A, et al. Differential effects of 
graniulocyte-macrophage colony-stimulating factor and granu- 
locyte colony-stimulating factor in children with severe corigen- 
ital neutropenia. Blood. 1990;75:1056-1063. 

4. Lalezari P, Pryce SC. Detection of neutrophil and platelet 
antibodies in immunologically tnduced neutropenia and throm- 
bocytopenia. In: Rose NR, Friedman H, eds. Manual of Clinical 
Immunology. Washington, DC: American Society for Microbi- 
ology; 1980:744-749. 

5. Kurland Jl. Granulocyte- monocyte progenitor cells. In: 
Golde DW, ed. Methods in Hematology, 11: Hematopoiesis. 
New York, NY: Churchill Livingstone; 1984:87-122. 

6. Iscove NN, Sieber F, Winterhalter KH. Erythroid colony 
formation in cultures of mouse and human bone marrow: anal- 
ysis of the requirement for erythropoietin by gel filtration and 
affinity chromatography on agarose-concavalin A. J Cell Physiol. 
1974; 83:309-320. 

7. Ogawa M, Leary AG. Erythroid progenitors. In: Golde DW, 
ed. Methods in Hematology, 11: Hematopoiesis. New York, NY: 
Churchill Livingstone; 1984:123-132. 

8. Tsu TT, Hertzenberg LA. Solid-phase radioimiviune assays: 
In: Mishell BB, Shiigi SM, eds. Selected Methods in Cellular 
Immunology. San Francisco, Calif: WH Freeman; 1980:373-397. 

.9. Motojima H, Kobayashi T, Shimane M, Kamachi S, Fuku- 
shima M. Quantitative enzyme immunoassay for human gran- 
ulocyte colony stimulatin 8 factor (G- CSF). J Immunol Methods. 
1989; 118:187-192. 

10. Cantrell MA, Anderson D, Cerretti DP, et al. Cloning, se- 
quence, and expression of a human granulocyte/macrophage 
colony stimulating factor. Proc Natl Acad Sci U S A. 1985; 
82:6250-6254. 

11. Groopman JE, Molina JM, Scadden DT. Hematopoietic 
growth factors. N Engl J Med. 1989;321:1449-1459. 

- 12. Bonilla MA, Gillio AP, Ruggeiro M, et al. Effects of re- 
combinant human granulocyte- stimulating factor on neutrope- 
nia in patients with congenital agranulocytosis. N Engl ] Med. 
1989 ;320:1574-1580. 

13. Sonoda Y, Arai N, Ogawa M. Humoral regulation of 
eosinophilopdiesis in vitro: analysis of the targets of 
interleukin-3, granulocyte/macrophage colony-stimulating fac- 
tor (GM- CSF), and interleukin-5. Leukemia. 1989;3:14-18. 

14. Kawaguchi Y, Kobayashi M, Tanabe A, etal. Granulopoie- 
sis in patients with congenital neutropenia. Am J Hematol. 
1985 ;20:223-234. 

15. Pietsch T, Buhrer C, Mempel K, et al. Blood mononuclear 
cells from patients with severe congenital neutropenia are ca- 
pable of producing granulocyte colony-stimulating factor. 
Blood. 1991 ;77:1234-1237. 


Granulocyte Colony-Stimulating Factor—Glasser et al 





Family therapy 
for colic. 


The excessive crying of colic puts a strain on 
the most loving family—and often on their 
physician as well. And whatever the cause of 
colic, one fact is clear 





Gas is often part of the colic problem. 


New Phazyme Drops contains simethicone, 
which can safely break up gas and bring baby 
relief. That's why it can help whenever colic 

is a problem 

Significantly reduces crying of 

colicky infants. 


Double-blind, randomized. placeb rolled study 
Priced 25% below the leading brand. 


This significant price advantage will be 
particularly important to parents, since they 
may be relying on Phazyme Drops for up to 
three months. And it's naturally flavored- 
something else they || appreciate. 


Phazyme 
Drop (simethicone/ 


antigas) 
Helps you through 
the colic hate” 
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Landmark study concludes: 


Enuretic children may lack 
diurnal rhythm of ADH common 
in non-enuretic children’ 











Mean diurnal variation in plasma 
antidiuretic hormone (p-ADH) between 
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The first 


physiologic treatment for 


nocturnal enuresis 
© DDAVP Nasal Spray, a synthetic analog 


Nocturnal enuretic patients with 
3 plus wet nights per week of naturally occurring ADH, provides 
physiologic control of nighttime urine 


% of patients completely dry after 
4 weeks of treatment?” 

production in children 6 years of age 
or older’ 
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e Clinically proven in all degrees of 
primary nocturnal enuresis, even in 
many patients resistant to imipramine 
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Safel 
the ADH Deficit 


Please see next page for brief summary of prescribing information. 
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call 1-800-344-2525 ext. 6 
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DDAVP Nasal 
(desmopressin acetate) 5mL 


Safely Corrects 
the ADH Deficit 


CONTRAINDICATION: Known hypersensi- 
tivity to DDAVP 
WARNINGS: 1. For intranasal use only 


2. Ja vary Yours Sad oaar patientsin 
particular, fluid intake should be adjusted in 
order to decrease the potential occurrence ot 
water intoxication and hyponatremia 
PRECAUTIONS: 
General: DDAVP at high dosage has infre- 
produced a slight elevation of blood 
pees. which disappeared with a reduction 
dosage. The drug should be used with caution in patients with coronary artery insufficiency and/or 
hypertensive Cardiovascular disease because of possible rise in blood pressure 
Primary Nocturnal Enuresis. Ii in the nasal mucosa have occurred, unreliable absorption may 
result. DDAVP intranasal solution should be discontinued until the nasal problems resolve. 
Information for Patients: Patients should be informed that the bottie accurately delivers 50 doses of 10 
mcg each. Any solution remaining after 50 doses should be discarded since the amount delivered thereafter 
may be substantially less than 10 mcg of drug. No attempt should be made to transfer remaining solution 
to another bottle. Patients should be instructed to read accompanying directions on use of the spray pump 
Carefully before use. 
Laboratory Tests: For the healthy patient with primary nocturnal enuresis, serum electrolytes should be 
checked at least once if therapy is continued 7 days. 
DRUG INTERACTIONS: Anno the pressor activity of DDAVP is very low comense to the antidiuretic 
— han of large doses of DDAVP with other pressor agents should only be with caretul patient 
monitoring. 
CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY. Teratology studies in rats have shown 
no abnormalities. No further information is available. 
PREGNANCY — CATEGORY B: Reproduction studies performed in rats and rabbits with doses up to 12.5 
times the human intranasal dose (l.e. about 125 times the total adult human dose given systemically) have 
revealed no evidence of harm to the fetus due to desmopressin acetate. There are several publications of 
eens mrp of diabetes insipidus in pregnant women with no harm to the fetus reported, however, no 
controlled studies in pope women have been carried out. Published reports stress that, as opposed to 
preparations containing the natural hormones, DDAVP ) in acetate) in antidiuretic doses has 
no uterotonic action Oar the physician wil have to weigh poss therapeutic advantages against possible 
dangers in each individual case 
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in plasma, but little if any change in assayable DDAVP in 


sgae 6 years or older with severe childhood nocturnal enuresis. Adequately controlled studies with 
anasal DDAVP in pr nocturnal enuresis have not been conducted 4-8 weeks. The dose 
should be individually adjusted to achieve the best results. fl 

There are reports of an occasional in response with time, usually greater than 6 months. Some 
patents may show a decreased responsiones others a shortened duration of effect. There is no evidence 
effect is due to the development of binding antibodies but may be due to a local inactivation of the 


peptide. 
ADVERSE REACTIONS: Intrequently, high dosages have produced transient headache and nausea. Nasal 
congestion, rhinitis and flushing have also been reported occasionally along with mild abdominal cramps. 

disappeared with reduction in dosage. Nosebleed, sore throat, cough and upper respiratory 
infections also been reported. 
The following table lists the percent of patients having adverse experiences without regard to relationship 
to study drug from the pooled pivotal study data for nocturnal enuresis. 
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BODY AS A WHOLE 
Abdominal Pain 


Asthenia 
Chills 
Headache 


Throat Pain 
NERVOUS SYSTEM 
Depression 
Dizziness 
RESPIRATORY SYSTEM 
staris 
ostril Pain 
Respiratory Infection 


Rhinitis 
CARDIOVASCULAR SYSTEM 
Vasodilation 
DIGESTIVE SYSTEM | 
Gastrointestinal Disorder 


Nausea 
SKIN & APPENDAGES 
Leg Rash 


Rash 
SPECIAL SENSES 
Conjunctivitis 
Edema Eyes 
Lachrymation Disorder 
OVERDOSAGE: See adverse reactions above. In case of overdosage, the dose should be reduced, 
frequency of administration decreased, or the drug withdrawn according to the severity of the condition 
There is no known specific antidote for DDAVP. 
An oral LD59 has not been established. An intravenous dose of 2 mg/kg in mice demonstrated no effect. 
HOW SUPPLIED: A 5 mL bottle with Spray pump delivering 50 doses of 10 mcg (NDC 0075-2450-02). 
Keep refrigerated at 36°-46°F (2°-8°C). traveling, product will maintain Stability for up to 3 weeks 
when stored at room temperature, 72°F (22°C). 


z 
Onn OO ON O ONG OO OnNOON = g 
lÆ 


OOO NN OO MONON OÐ NOOOO 
POO OO NO O GOOO OUO OQIN 


See product circular tor full prescribing information Rev. 6/89 
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Special Contribution 


Use of Infant Walkers 


Board of Trustees 


@ Infant walkers are used by many parents because of the 
convenience they provide in keeping children occupied. Un- 
fortunately, parents may develop a false sense of security 
that leads to diminished vigilance over the safety of their 
infant. Although most injuries that result from walkers are 
minor, serious trauma from head injuries, lacerations, and 
burns does occur occasionally. The American Medical As- 
sociation recommends that physicians counsel parents on 
the risk of injury that can occur from the use of infant walkers 
and inform parents that these devices do not either promote 
bipedal ambulation or offer a substitute for careful parental 
supervision. 
(AJDC. 1991;145:933-934) 


C oncern for the safety of infants who use walkers first 

surfaced in the early 1970s when the federal gov- 
ernment developed standards under the Federal Hazard- 
ous Substance Act (1971) that regulated the construction 
of walkers and jumpers to prevent the crushing of fingers 
or toes. The Consumer Product Safety Commission, in a 
1974 study involving review of visits to 176 emergency 
departments and personal interviews, found that 3700 
children had received treatment for trauma resulting from 
use of infant walkers. '* Most of these were infants under 
age 2 years. From a follow-up survey in 1980, the Con- 
sumer Product Safety Commission reported that 24 000 
infants had sustained an injury related to use of walkers 
resulting in 8600 emergency department visits; 54% of 
these involved trauma from falling down stairs. Although 
the results of other studies have confirmed the initial con- 
cerns, the samples investigated have been relatively small 
and there have been no efforts to compare the rates and 
types of injuries between infants who use walkers and 
those who do not.*® With these limitations in mind, the 
epidemiology of walker injuries may be summarized as 
follows: 

1. Between 70% and 80% of infants will use a walker, 
mostly between ages 5 and 12 months; twice as many boys 
use walkers as girls. 

2. Of infants who use walkers, 30% to 40% will have an 
accident. 

3. Most walker accidents are minor and relatively few 
result in contact with a physician. 
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4. The most common types of accident involve falling 
down stairs, tipping over, and finger entrapment. Other 
injuries result from infants pulling objects down onto 
themselves. 

5. Of infants seen in emergency departments for a 
walker injury, almost all serious trauma results from falling 
down stairs. Over 90% of all stairwell injuries among in- 
fants less than 12 months of age are related to use of walk- 
ers. Closed head injury is the most common serious walker 
injury, followed by fractures (skull, arm, clavicle) and 
other trauma, such as burns, dental injuries, and lacer- 
ations. 

6. Of infants with serious injury, about one third stop 
walker use immediately, one third stop use within 2 
months (usually because infants begin walking on their 
own), and one third are still using a walker 2 months after 
the injury. 

7. Most walker injuries occur in the home with one or 
both parents present. Of injuries involving stairs, about 
half occur in houses with stairwell gates. 

8. Although the occurrence of trauma is unrelated to the 
age at first use, number of siblings, and parents’ occu- 
pations, it is related to the amount of time spent in the 
walker. Fewer than 30% who spend less than 2 hours a day 
in a walker suffer a nonserious fall, compared with ap- 
proximately 55% of infants who spend more than 2 hours 
per day in a walker. 

9. The types of walkers involved in serious injury are 
fairly evenly divided between the X-frame, in which the 
steel support bars form an X, and the circular frame, in 
which the support bars go up in a straight vertical pattern 
to reach the upper tray. 

An estimated one million infant walkers are sold each 
year.” The most common reason given by parents is to 
keep the infant quiet, occupied, and happy. Although 
many parents use these devices to stimulate ambulation, 
there is no supportive evidence that walkers help babies 
learn to walk sooner.” Because the type of leg movement 
stimulated by walkers is different from that found with 
nonassisted locomotion, there is some concern that they 
may actually impede ambulation among infants with spas- 
tic cerebral palsy. '° No studies, however, have confirmed 
the concern that use of walkers adversely affects devel- 
opment of either apparently normal infants or those who 
have or who are at high risk for neurologic delay in am- 
bulation. 

Walkers are popular among some parents because of the 
convenience they provide in keeping children occupied. 
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Unfortunately, this convenience creates, among some par- 
ents, a false sense of security resulting in diminished vig- 
ilance over the safety of the infant. Injuries among infants 
who use walkers are common, but usually minor. Al- 
though relatively rare, such serious trauma as head in- 
juries, lacerations, and burns do occur occasionally. Par- 
ents also have a mistaken belief that walkers promote 
bipedal ambulation. 

However, because the use of infant walkers provides 
some degree of danger to unsupervised infants, the Amer- 
ican Medical Association recommends that “physicians 
counsel parents on the risk of injury that can occur from 
the use of infant walkers and inform parents that these 
devices do not either promote bipedal ambulation or offer 
a substitute for careful parental supervision.” 


This report was passed by the AMA House of Delegates in June 
1990. 
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Its time for 
Dimetane DX. 


When cough 


EP ae 
s and na E arein site forecast, 


families turn to you for prescription relief. 


Highly effective symptomatic relief 
with low sedation. 


The unique formulation of Dimetane DX combines 
the benefits of brompheniramine, a low sedating 
antihistamine, for rapid relief of sneezing and runny 
nose, pseudoephedrine for 
prompt nasal decongestion, and 
dextromethorphan for effective 
non-narcotic cough suppression. 


___ Prescription Only 


Dimetane DX 


Specially formulated for your 

pediatric patients. 

Dimetane DX has a great butterscotch flavor for 
enhanced patient compliance. And Dimetane DX 
has a sugar-free, low alcohol formulation making it 
a preferred choice for your 
pediatric patients. 


(brompheniramine, pseudoephedrine 


and dextromethorphan) 
Your Prescription for Great Tasting Relief 


© 1991, Wyeth-Ayerst Laboratories 


See brief summary of prescribing information on adjacent page 
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PEDIATRICS 


Prescription Only 


Dimetane’ DX 


Cough Syrup 


IN BRIEF: 
Indications and Usage: For reliet of coughs and upper 
respiratory symptoms, including nasal congestion, associated 
with allergy or the common col 
Contraindications: Hypersensitivity to any of the ingredients 
Do not use in the newborn, in premature infants, in nursing mothers, 
in patients with severe hypertension or severe coronary artery 
disease. or in those receiving monoamine oxidase (MAO) inhibitors 

Antihistamines should not be used to treat lower respiratory 
tract conditions including asthma 
Warnings: Especially in infants and small children, antihistamines 
in overdosage may Cause hallucinations, convulsions, and death 

Antihistamines may diminish mental alertness. In the young child 
they may produce excitation 
Precautions: General: Because of its antihistamine component 
Dimetane DX Cough mth should be used with caution in patients 
with a history of bronchial asthma, narrow angle glaucoma, gastroin- 
testinal obstruction, or urinary bladder neck obstruction. Because 
of its p yen ps ig component, Dimetane DX Cough Syrup 
should be used with caution in patients with diabetes, hypertension 
heart disease, or thyroid disease 

Information for Patients: Patients should be warned about 
engaging in activities requiring mental alertness, such as driving 
a car Or Operating dangerous machinery 

Orug Interactions: Antihistamines have additive effects with 
alcohol and other CNS depressants (hypnotics, sedatives, tranquilizers 
antianxiety agents, etc.). MAO inhibitors prolong and intensify the 
anticholinergic (drying) effects of antihistamines. MAO inhibitors 
may enhance the effect of pseudoephedrine. Sympathomimetics may 
reduce the effects of antihypertensive drugs 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

Animal studies of Dimetane DX Cough Syrup to assess the 
carcinogenic and mutagenic potential or the effect on fertility 
have not been performed 

Pregnancy 

Teratogenic wees ena y Category C 

Animal reproduction studies have not been conducted with 
Dimetane OX Cough Syrup. It is also not known whether 
Dimetane DX Cough Syrup can cause fetal harm when administered 
to a pregnant woman or can affect reproduction capacity 
Dimetane DX Cough Syrup should be given to a pregnant woman 
sir if clearly needed 

eproduction studies of brompheniramine maleate (a component 

of Dimetane DX Cough Syrup) in rats and mice at doses up to 
16 times the maximum human dose have revealed no evidence 
of impaired fertility or harm to the fetus 

Nursing Mothers: Because of the higher risk of intolerance 
of antihistamines in small infants generally, and in newborns 
and prematures in particular, Dimetane DX Cough Syrup is 
contraindicated in nursing mothers 
Adverse Reactions: The most frequent adverse reactions to 
Dimetane DX Cough Syrup are: sedation; dryness of mouth, nose 
and throat; thickening of bronchial secretions; dizziness. Other 
adverse reactions may include 

Dermatologic: Urticaria, drug rash, photosensitivity, pruritus 

Cardiovascular System: Hypotension, hypertension cardiac 
arrhythmias, palpitation 


For 


answers to 
questions 
about 
adolescent 


health... 


AMA Profiles of 
Adolescent Health 
Series 





> Volume One- The AMA Profiles of Adolescent 
America’s Adolescents: Health series provides the most 


How Healthy Are They? comprehensive and concise refer- 
This volume provides an overview ences available on adolescent 

of the major issues, including health issues. 

mental health, sexual behavior, 
substance use, HIV/AIDS, 
chronic illness, causes of death 
and more. 


Both volumes are highly readable 
and illustrated with charts and 
graphs that can be easily 
reproduced and incorporated into 
Authored by Janet E. Gans, Ph.D., reports, proposals, presentations 


WS: Disturbed coordination, tremor, irritability. insomnia, visual s . , s 

a ee gga wounens nervousness basnie le ceaitorine In collaboration with Dale A. and other educational and 
euphoria, and dysphoria ; . 

G.U. System: Unnary frequency, difficult urination Blyth, Ph.D., Arthur B. Elster, advocacy materials. 
‘ Gt System: Epigastric discomfort, anorexia, nausea, vomiting M.D.. and Lena I undgren 
iarrhea, constipation sai = ‘ 

Besaratery ystem: Tightness of chest and wheezing, shortness Gaveras. M.A. AMA Profiles of Adolescent 

ot breat 

Hematologic System: Hemolytic anemia, thrombocytopenia Health Series: 
agranulocytosis eS, 
Overdosage: Signs and Symptoms: Central nervous $ stem NEW Volume One—America’ Adoles- 
effects from overdosage of brompheniramine may vary from depres- = : „9 
sion to stimulation, especially in children. Anticholinergic effects > Volume Two—Adolescent cents: How Healthy Are They: 
may be noted. Toxic doses of pseudoephedrine may result in CNS Health Care: Use, Costs and OP012690 
Stimulation, tachycardia, hypertension, and cardiac arrhythmias: bi of A 2% P 
signs of CNS depression may occasionally be seen. Dextro- Problems ccess Low charter volume price 
methorphan in toxic doses will Cause drowsiness, ataxia i ; 
nystagmus. opisthotonos, and convulsive seizures This volume presents and inter- AMA Members: $10.00 

Toxic Doses: Data suggest that individuals may respond in . ‘te N TO 
an unexpected manner to apparently small amounts of a particular prets national statistics on the Non-members: $12.00 


drug. A 2 1/2-year-old child survived the ingestion of 21 mg/kg fj r d'avatlabili f 
of dextromethorphan exhibiting only ataxia, drowsiness, and fever use, financing and avallapı ity 0 


Volume Two—Adolescent Health 


but seizures have been reported in 2 children following the s 5 - x . 
ingestion of 13-17 mg/kg. Another 2 1/2-year-old child survived adolescent health care services Care: Use. Costs and Problems of 
a dose of 300-900 mg of brompheniramine. The toxic dose of ineludin è x iae. . ~ 
cera ig $ aay ha less than that of ephedrine, which is 5° Access. OPO1809) 
estimated to mg/kg 
Treatment: Induce emesis oe is alert and is seen prior > Which health care services AMA Members: $17.00 
to 6 hours following ingestion. Precautions against aspiration must P 
be taken, especially in infants and small children. Gastric lavage adolescents use Non-members: $22.00 


may be carried out, although in some instances tracheostomy may be 
necessary prior to lavage. Naloxone hydrochloride 0.005 mg/kg 
intravenously may be of value in fovorsing the CNS depression that 
may occur from an overdose of dextromethorphan. CNS stimulants 
may counter CNS depression. Should CNS hyperactivity or convul- 
sive seizures occur, intravenous short-acting barbiturates may be 
indicated. Hypertensive responses and/or tachycardia should be 
treated appropriately. Oxygen, intravenous fluids, and other supportive 
measures should be employed as indicated 
Dosage and Administration: Adults and children 12 years of age 
and over: 2 teaspoonfuls ay 4 hours. Children 6 to under 12 years 
1 teaspoonful every 4 hours. Children 2 to under 6 years 
1/2 teaspoonful every 4 hours. Children 6 months to under 2 years 
Dosage to be established by physician 

Do not exceed 6 doses during a 24-hour period. Rev May 1987 


Y q WYETH-AYERST 
LABORATORIES 
3 Philadelphia, PA 19101 


» Adolescent health insurance status To order call toll-free 


1-800-621-8335 


Visa, MasterCard, American Express and 
Optima. Appropriate U.S., state and Cana- 
dian sales tax will be added as applicable. 


> What U.S. families spend on 
adolescent health care 


> Non-financial barriers that limit en app 
i EA $3.50 will also be added for shipping and 
adolescent use of health services handling for all orders under $35.00. 


» Policy options for improving health 
access 


Authored by Janet E. Gans, Ph.D., 
Margaret A. McManus, M.H.S. 
and Paul W. Newacheck, Dr.P.H. 
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Rice Solution and World Health Organization Solution 
by Gastric Infusion for High Stool Output Diarrhea 


Felipe Mota-Herndndez, MD, PhD; Daniel Bross-Soriano, MD; Maria L. Pérez-Ricardez, MD, PhD; 
Luis Velésquez-Jones, MD, PhD 


e We sought to determine the efficacy of three different 
types of treatment in children with acute diarrhea who, dur- 
ing the oral rehydration period, had high stool output (>10 
mL/kg per hour). Sixty-six children, aged 1 to 18 months, 
with an average stool output of 22.6 mL/kg per hour were 
randomly distributed into three groups: group 1 received a 
rice flour solution, group 2 received the World Health Or- 
ganization rehydration solution by gastric infusion, and 
group 3 continued to receive this solution orally. In all three 
groups, a decrease in stool output was observed, with the 
higher decrease observed in group 1 patients. Such a de- 
crease facilitated rehydration of all 22 patients in group 1 
(100%) in 3.341.5 hours, 16 (73%) in group 2 in 4.3+2.1 
hours, and 15 (69%) in group 3 in 4.9+2.0 hours. No com- 
plications were observed. These data indicate that the rice 
flour solution is effective in children with high stool output 
diarrhea. 
(AJDC. 1991;145:937-940) 


he use of the oral rehydration therapy (ORT) with the 
formula recommended by the World Health Orga- 
nization (WHO)’ has constituted a great advance for the 
treatment of dehydration secondary to diarrhea. A suc- 
cessful outcome in more than 90% of patients treated for 
4 to 6 hours has been reported.” Unfortunately, this treat- 
ment usually fails in the high stool output state and hy- 
dration by the intravenous route is usually required.” 
Some authors* have proposed the use of a nasogastric tube 
(gastric infusion) as an alternate mode of therapy. This 
method of delivering lower volume at a constant rate may 
increase intestinal absorption of water, thus circumvent- 
ing the intravenous route. 

It has been proposed that products of rice starch hy- 
drolysis, such as amylose and amylopectin (which ulti- 
mately break down into glucose), amino acids (glycine), 
dipeptides (glycil-glycine}, and short-chain oligosaccha- 
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rides (<10 molecules of glucose), enhance the absorption 
of sodium and water through an active membrane trans- 
port mechanism at the intestinal level without presenting 
an unwanted osmotic charge.” ® This might then account 
for the beneficial effect of oral rice solution on stool output 
during the correction of dehydration in children with liq- 
uid diarrhea.” 

Our purpose was to compare the usefulness of rice flour 
solution with no electrolytes added (RFS) with the WHO 
formula administered either by the oral route (WHO) or 
through gastric infusion. The aim was to reduce the stool 
output in children in whom a high stool output was doc- 
umented during the initial period of ORT. 


PATIENTS AND METHODS 

Sixty-six children whose ages ranged from 1 to 18 months, who 
presented with dehydration due to acute diarrhea of less than 17 
days’ duration and a persistent high stool output (>10 mL/kg per 
hour for 2 consecutive hours) during the oral rehydration period, 
were included in the trial. Stool output was calculated as the 
volume of feces in 1 hour divided by the patient’s weight. The 
patients were seen between March 1988 and April 1989 at the Oral 
Hydration Ward of the Hospital Infantil de México “Federico Gó- 
mez, Mexico City.” 

Patients were excluded from the study if they had the following 
associated problems: acute renal failure, septicemia, meningitis, 
bronchopneumonia, third-degree malnutrition, persistent or 
progressive abdominal distention with suspicion of ileus or in- 
testinal perforation, and those who had received gastric infusion 
in the preceding 12 hours or with an altered state of consciousness 
or in shock. : 

Before the children were admitted into our study and according 
to the routine management for dehydrated children at our hos- 
pital, all patients received ORT with the citrate WHO formula 
containing 90 mmol/L of sodium, 80 mmol/L of chloride, 20 
mmol/L of potassium, 10 mmol/L of citrate, and 111 mmol/L of 
glucose. 1° The initial dose (100 mL/kg) was calculated fora 4-hour 
period. If, at any point during the observation period (at 1-hour 
intervals), the stool output was greater than the oral ingestion, 
the amount of oral solution offered in the next hour was increased 
to the equivalent of the stool loss during the previous hour plus 
10%. All patients received 50 to 100 mL/kg of oral rehydration 
solution with the WHO formulation, given at a rate of 25 mL/kg 
per hour before entering the study. Not all the patients continued 
to receive the WHO formula during all 4 hours of this period 
because the criteria for their inclusion was that they had high stool 
outputs during 2 consecutive hours, and this requirement was . 
reached after 2, 3, or 4 hours. 


High-Output Diarrhea—Mota-Hernandez et al 937 





Table 1.—Clinical Characteristics of 66 Children With . 
High Stool Output Diarrhea Treated With Rice Flour 

Solution (Group 1), World Health Organization Solution 
by Gastric Infusion (Group 2), or by Oral Route (Group 3)* 






Group 1 
Characteristics (n= 22) 


Sex Ratio, M/F 13/9 


Group 2 
(n= 22) 


12/10 


Group 3 
(n= 22) 


14/8 
















Age, mo 8.54+3.6 8.18+3.9 10.36+5.1 
Malnourished, No. 1 0 3 
Evolution, h 89.7+75.6 124.9+103.2 96.9+115.9 
Dehydration, % 5.942.5 7.2+2.6tł 5.5£2.2t 
Stool output, 

mL/kg per h 22.2+8.7 25.5+10.6 20.5+9.0 









*Values are mean+SD, unless otherwise stated. 
tP<.05 between groups B and C. 


Table 2.—Previous Stool Output and During Treatment 
With Rice Flour Solution (Group 1), World Health 
Organization Solution by Gastric Infusion (Group 2), 
or by Oral Route (Group 3) in 66 Children With 
High Stool Output Diarrhea* 


Stoo! Output 
ma aeee 












During 
Treatment 





Outcome No. Previous 













Success 22.2 £87 4.2+1.9ł 
: Success 16 pee £73 +{ 5.3+2.7+t 

Failure 6 31.2+7.3 12.243:5T 

Success 15 18.7+4.8 5.6+£1.9t 
Failure 24.4+11.7 fees +8.7 





*Values are mean+SD. 
+P<.05. 


Table 3.—Rehydration Time in 53 Children 
With High Stool Output Diarrhea and Favorable 
Outcome With Rice Flour Solution (Group 1), 
World Health Organization Solution by 
Gastric Infusion (Group 2), or by Oral Route (Group 3) 


Rehydration 


3.52 1.51 
4.3 +2.0 
4.9+2.0T 
4.0+1.9 


*Values are mean+SD (range). 
tP<.05 between groups 1 and 3. 





All eligible patients with persistent high stool output during 
the oral rehydration period, independently of the degree of de- 
hydration, were divided into three groups by a list of random 
treatment assignments’*: patients in group 1 received RFS, pa- 
tients in group 2 received the WHO solution via gastric infusion, 
and patients in group 3 (the control group) continued to receive 
the WHO formula orally. The RFS was prepared with 50 g of rice 
flour and cooked for 10 minutes in water. If necessary, water was 
added to complete 1 L. The RFS analysis (22 samples) showed 
a sodium concentration of 1.4+1.0 mmol/L (mean + SD), a po- 
tassium concentration of 2.0+0.9 (mean +SD), and an osmolarity 
of 47.1+10.3 mmol/L (mean +SD). 

In the three groups, a constant balance of fluid was measured, 
body weight was determined, and the evolution of the clinical 
signs of dehydration were recorded every hour. The patients re- 
ceived the same volume calculated previously. If, during any of 
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the observation periods, the feces excretion was greater than the 
amount of ingestion, the volume of solution offered the following 
hour was increased in the same way as before entering the study. 

If, during the first 2 hours of the study, the rate of stool loss 
decreased by 30% or more in relation to the previous average rate 
output during the z hours before entering the study, the admin- 
istration of the same solution was continued through the same 
route in the required volumes until a normal state of hydration, 
assessed separately by two physicians, was obtained. Patients 
were closely monitored for clinical changes. The treatment was 
judged to be successful if there was both clinical response with 
decreased stool volume and correction of dehydration within 8 
hours of initiation of ORT when admitted to our service. 

In patients in whom fecal output did not decrease more than 
30% during the first 2 hours of the study, treatment was con- 
sidered to be a failure. In those in whom hydration was not at- 
tained in less than & hours, treatment was also considered to be 
a failure independently of the decrease in fecal output. All pa- 
tients in whom treatment failed were hydrated by the intrave- 
nous route. 

In admitting the patients to the study, the following laboratory 
values were determined: sodium, potassium, and osmolarity in 
serum and stool; serum glucose; and hemoglobin. Stool culture, 
investigation for rotavirus (by rotaphoresis), and assessment for 
ova and parasites were also perfozmed.'” When the state of de- 
hydration was corrected or the patients were withdrawn from the 
study because of treatment failur2, serum sodium, potassium, 
and hemoglobin levels were determined. 

The sample size was determined by seeking a decrease of 30% 
in the rate of diarrhea output to be obtained with the use of RFS 
or gastric infusion. The mean value previously observed in our 
hospital for a group of 24 infants with high stool output requiring 
intravenous fluids was 17.89+7.04 mL/kg per hour (mean +SD). 
Therefore, the expected decrease would be 6 mL (30%). The cal- 
culated sample sizes included 22 cases in each group with use of 
a two-tailed test,’“'© as follows: [2(SD)*/(expected differ- 
ence)*] x 80% of weight of the expected probability (P<.05), or 
[2(7.04)*/(6)*] x 7.9=22 cases in each group. 

The Mann-Whitney U Test, Wilzoxon Matched-Pairs Signed- 
Rank test, and Student’s paired t test were used for statistical 
analysis.” The studv was approved by the Hospital Infantil de 
México “Federico Gémez” Ethics Committee. Signed informed 
consent was obtained from the parents. 


RESULTS 

A summary of the characteristics of patients included in 
the three groups is shown in Table 1. The groups were 
comparable with respect to age, sex, duration of diarrheal 
state, and stool output volume. Except for four children 
with second-degree malnutrition, the patients were well 
nourished. The mean percentage (+SD) of dehydration, 
defined by the recuperation of weight observed when ob- 
taining the state of normohycration, was 6.4% +2.7%, 
with a range from 2% to 13%; three patients in each group 
were severely dehydrated (>10%). There was a greater . 
degree of dehydration in those patients in group 2, but 
these differences only became significant (P<.05) when 
compared with group 3, but not with group 1. In one third 
of the cases, the stool output was higher than 25 mL/kg 
per hour, distributed as follows: eight in group 1, 10 in 
group 2, and four in group 3. 

A reduction in stool output of more than 30% was ob- 
served in all three groups since the first hour of the study. 
This reduction, as shown in Table 2, facilitated the rehy- 
dration of all 22 patients in group 1, 16 of 22 patients in 
group 2, and 15 of 22 patients in group 3. The failure rate 
in the patients rehydrated by gastric infusion was 27% 
(group 2) and 31% in the group hydrated by the oral route 
(group 3). Moreover, the stocl output reduction was 
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Table 4. 





Total Patients 


Examination (N= 66) 






Stool 


Sodium, mmol/L 50.7+33.9 
(8-182) 

Potassium, mmol/L 18.8+9.4 
(3.5-54) 

Osmolarity, mosm/kg 200.6+65.1 


(63-387) 






Serum 









Glucose, mmol/L 5.6£1.5 
(2.8-11.1) 
Hemoglobin, g/L 120+ 16 
(90-164) 
Hemoglobin, (postt rehydration), g/L 112243 
(84-135) 


[53] 





*Values are mean+SD (range) [number]. 
tSuccessful cases. 


greater in those patients who were successfully rehy- 
drated with RFS (group 1) than in patients in groups 2 and 
3. During analysis of the average stool output of those 
patients in groups 2 and 3in whom treatment failed, it was 
observed that the previous stool output was higher in 
group 2, showing a statistically significant difference (Ta- 
ble 2). 

The time required to achieve hydration was shorter in 
the 22 patients hydrated successfully in group 1 than in 
the 16 patients in group 2 and in the 15 patients of group 
3, with P<.05 between groups 1 and 3 (Table 3). In con- 
trast, the quantity of solution required to obtain normo- 
hydration (mean+SD) was lower in group 1 than in 
groups 2 and 3 (65.8+36.2, 85.0+38.4, and 93.1£45.7 
mL/kg, respectively), but the differences were not statis- 
tically significant. None of the patients in the study suf- 
fered a relapse, and none of those in whom treatment was 
considered to be successful required intravenous therapy. 

No statistically significant differences were observed in 
the laboratory results of the three groups (Table 4). In the 
three groups, a nonsignificant decrease in the final con- 
centration of serum sodium and potassium occurred when 
the state of normohydration was achieved (Table 5). No 
cases of symptomatic hyponatremia or hypokalemia were 
observed. 

As to the causative agents, enteropathogens were iden- 
tified or isolated in 25 (38%) of 66 children (Table 6). No 
causative agent was observed in the remaining 62% of the 
patients studied. No correlation was found between cause 
and the clinical evolution. 


COMMENT 


The most important finding in our study was that cor- 
rection of high stool output permitted rehydration in all 
22 patients treated with RFS. In contrast, in almost one 
third of the cases managed with WHO solution (by oral 
route or by gastric infusion), the high stool output per- 
sisted, thereby hindering the correction of dehydration. 
Previous studies of ORT??? have shown that the most 
frequent cause of failure was precisely the presence of a 
high stool output. 
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— Initial Laboratory Data From 66 Dehydrated Children With Diarrhea Treated With Rice Flour Solution (Group 1), 
World Health Organization Solution by Gastric Infusion (Group 2), 








or by Oral Route (Group 3)* 








Group 3 
(n= 22) 


Group 1 
(n= 22) 








41.4+26.5 50.5 +34.4 60.4+37.7 
(8.1-75) (13.5-94) (20-182) 
19.8 +10.7 19.1 +13.1 18.3+7.1 
(3.5-46) (7.2-54) (8-33) 
212.9+76.2 214.0 +75.3 183.5 +51.3 
((114-320) (63-322) (131-387) 


SIERI 5.55.2 6.0+1.7 
(3.8-7.8) (2.8-8.3) . (3.5-11.1) 
126+18 116 +12 120+14 
(90-146) (98-142) (92-164) 
117 +13 112 +10 107 +14 
(93-135) (91-131) (84-130) 


[22] [16]t [15]t 




















Table 5.—Serum Sodium and Potassium Concentrations 
Before and After Rehydration in 53 Dehydrated Children 
With Diarrhea Treated With Rice Flour Solution (Group 1), 
World Health Organization Solution by Gastric Infusion 
(Group 2) , or by Oral Route (Group 3)* 





Serum Levels, mmol/L 
oor eee ~ 


Initial (N = 66) Final (n=53) 
Sodium Potassium Sodium Potassium 











146.3+6.2 4.2+0.7 141.7 +44.5 3.9+0.7 


(138-161) (3.5-5.9) (135-148) (2.8-5.6) 
2 148.9+8.2 4.2+0.8 145.4+7.2 4.1+0.4 
(134-160) (3.0-6.5) (141-158) (3.4-4.5) 
3 145.8+6.9 4.0+0.9 141.2+6.0 3.6+0.9 


(132-170) (2.4-6.3) (127-143) (2.1-4.6) 





*Values are mean+SD (range). 












Table 6.—Causes of Diarrhea in 25 Dehydrated Children 

Treated With Rice Flour Solution (Group 1), World Health 

Organization Solution by Gastric Infusion (Group 2), or by 
Oral Route (Group 3)* 


Cause Group 1 Group 2 Group 3 Total 














Rotavirus 6 Z 3 11 
Escherichia coli 1 2 3 
Shigella flexneri 1 1 1 3 
Campylobacter 1 1 
Candida albicans 1 1 
Klebsiella species ae 1 1 
Pseudomonas eats 1 : 1 
Cryptosporidium sth eer 1 1 
Giardia lamblia 1 1 3 
Total 25 (38%) 





It has been suggested that the osmolarity of a solution 
is inversely related to its intestinal absorption and that it 
enhances active intestinal secretion that in turn increases 
stool output.” Based on this knowledge, no electrolytes 
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were added to the RFS in our study. The widespread use 
of RFS without electrolytes for the management of all cases 
of dehydration secondary to diarrhea has some inconve- 
niences, such as fast fermentation and the hardware 
needed to cook the rice before its administration, 1821? but 
the most important drawback is the risk of hyponatremia. 
To explain why hyponatremia was not induced in our pa- 
tients, we assume that the initial treatment with the WHO 
solution for 2 to 4 hours may have provided sufficient elec- 
trolytes to maintain their normal serum levels during and 
after the RFS treatment period. Furthermore, at the be- 
ginning of the study, most of the patients included had an 
improved state of hydration. 

An advantage of RFS over the WHO formula is that 
lower amounts of starch are required to correct dehydra- 
tion and diminish the rate of diarrhea.” "’ This advantage 
was also demonstrated in our study, even in patients with 
severe dehydration. Our study is the first we know of in 
which RFS without electrolytes has been used specifically 
for the treatment of children with persistent high stool 
output diarrhea and provides evidence that this condition 
may be an indication for RFS. 

Whether the use of RFS powder solution plus electro- 
lytes is equally effective in diminishing the stool output in 
children with persistent high output diarrhea remains to 
be clarified. Also left to be elucidated is the usefulness of 
RFS in children who, in addition to dehydration and high 
= stool output rate, have third-degree malnutrition. In these 
patients, a subnormal intestinal hydrolytic process may 
interfere with rice starch digestion, as has been shown in 


children younger than 4 months.’ In our study, however, ` 


a 3-month-old infant was adequately hydrated with RFS 
during a 2-hour period. Finally, we cannot determine the 
value of RFS in patients with chronic diarrhea, because 
they were not included in our study. 

In the gastric infusion group, the six treatment failures 
occurred in those patients who had the highest stool out- 
put, and the decreased stool output in the 16 patients in 
whom treatment was successful was similar to that ob- 
served in the RFS group. One could speculate, then, that 
the efficiency of the RFS could be similar to that of the 
WHO formula administered by gastric infusion, except in 
those cases with the highest stool output. The success 
achieved in some patients who continued to receive the 
WHO formula by the oral route suggests that in some pa- 
tients with high stool output, the administration of oral 
rehydration salts can diminish the stool output and correct 
the dehydration if one waits the required time to achieve 
it. 

Although no cases of hyponatremia or hypokalemia 
were observed, and despite the good results obtained with 
the use of RFS in our study, we cannot dismiss the pos- 
sibility that in patients with severe depletion of these cat- 
ions, the prolonged administration of electrolyte-free RFS 
could worsen these complications. Its indiscriminate or 
prolonged use—mainly in malnourished children— 
should be avoided. 

We conclude that RFS administered orally for short pe- 
riods and after ORT may be useful in the treatment of well- 
nourished children with acute high stool output diarrhea 
and dehydration. 
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Low Serum Calcium and High Parathyroid Hormone 
Levels in Neonates Fed ‘Humanized’ 
Cow’s Milk—Based Formula 


Bonny L. Specker, PhD; Reginald C. Tsang, MBBS; Mona L. Ho, MS; 
Theresa M. Landi, MSN; Teresa L. Gratton, MS 


è We previously suggested that “late” neonatal hypocalce- 
mia is related to a low calcium-phosphorus ratio of current 
cow’s milk-based formula compared with human milk. 
However, there are no longitudinal studies of ionized cal- 
cium and parathyroid hormone concentrations in neonates 
receiving formulas with varying Ca/P ratios. Sixty-nine term 
neonates were studied through 2 weeks of age, and formula- 
fed neonates were randomized at birth to receive formula 
with molar ratios of 0.9, 1.2, or 1.4. Serum phosphate con- 
centrations on days 2 and 6 of age were higher, and ionized 
calcium levels lower on days 6 and 14, in formula-fed vs 
human milk—fed neonates. Serum intact parathyroid hor- 
mone level increased between days 2 and 6 in formula-fed 
neonates compared with a decrease in human milk—fed ne- 
onates. Serum parathyroid hormone level on day 6 corre- 
lated with phosphorus intake among formula-fed neonates. 
No differences were noted in serum mineral or hormone 
levels among formula-fed groups. We speculate that the low- 
ering of serum ionized calcium concentrations in neonates 
fed a modern “humanized” cow’s milk formula may be a fac- 
tor in late neonatal hypocalcemia. 
(AJDC. 1991;145:941-945) 


tandard cow’s milk-based infant formulas have a 
calcitum-phosphorus molar ratio of approximately 

1.0. Although it is generally assumed that these formulas 
are sufficiently “humanized” with respect to calcium and 
phosphorus content, we have observed that neonates fed 
these formulas occasionally suffer hypocalcemic convul- 
sions and apparent secondary hyperparathyroidism 
within the first weeks of age.’ Hypocalcemia in neonates 
presumably is related to the higher phosphate load of 
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these formulas when compared with human milk (Ca/P 
molar ratio, approximately 1.6), and a more optimal Ca/P 
ratio theoretically might be between 1.2 and 1.6, closer to 
that of human milk. | 

There are no longitudinal studies of serum calcium, 
phosphorus, and parathyroid hormone (PTH) changes in 
normal neonates fed formulas with varying Ca/P ratios 
compared with neonates fed human milk. We undertook 
such a study to determine the effect of cow’s milk-based 
formulas containing varying Ca/P ratios (0.9, 1.2, and 1.4) 
on indicators of calcium and parathyroid status during the 
first 2 weeks of age. These results were compared with 
those obtained from neonates receiving human milk. 

The major hypotheses tested were that during the neo- 
natal period, (1) serum calcium concentrations would be 
lower, and serum phosphorus and PTH concentrations 
higher, in neonates fed cow’s milk-based formula com- 
pared with neonates fed human milk; and (2) neonates fed 
formula with a higher Ca/P ratio than that in standard in- 
fant formula would have calcium indices more similar to 
those in neonates fed human milk. 


SUBJECTS AND METHODS 

A total of 69 term, white neonates were studied from birth and 
completed the 14-day study period. Four parallel groups were 
studied longitudinally: a group of 20 neonates fed human milk 
(approximate concentrations of calcium and phosphate, 8.2 and 
4.8 mmol/L; Ca/P molar ratio, 1.6; Ca/P weight ratio, 2.0) and 
three groups of neonates fed cow’s milk-based formula identical 
in composition except for the amount and ratio of calcium and 
phosphorus. Commercially available formula (Similac, Ross Lab- 
oratories, Columbus, Ohio) was used as the low Ca/P ratio for- 
mula; the two additional formulas were developed by Ross Lab- 
oratories, Columbus, Ohio, and contained different amounts of 
calcium and phosphorus. The measured concentrations of the 
lots used for the three formula-fed groups were as follows: Ca/P 
molar ratio, 0.9 (calcium, 14.2 mmol/L; phosphate, 15.3 mmol/L; 
Ca/P weight ratio, 1.2; n = 16); Ca/P molar ratio, 1.2 (calcium, 17.5 
mmol/L; phosphate, 14.6 mmol/L; Ca/P weight ratio, 1.5; n=17); 
and Ca/P molar ratio, 1.4 (calcium, 20.3 mmol/L; phosphate, 14.9 
mmol/L; Ca/P weight ratio, 1.7; n=15). 

Investigators and mothers of the formula-fed neonates were 
“blinded” to the formula that was being used. All neonates were 
above the 10th percentile in birth weight and birth length and had 
1- and 5-minute Apgar scores of 7 or greater and 8 or ee a 
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Serum Mineral and PTH Concentrations Over First 2 weeks of Age by Type of Feeding* 


Calcium, mmol/L 
Day 2 
Day 6 
Day 14 
lonized calcium, mmol/L 
Day 2 
Day 6 
Day 14 
Phosphate, mmol/L 
Day 2 
Day 6 
Day 14 


Human Milk 


2.30+0.18 (25) 
2.59 0.16 (20) 
2.67 +0.15 (15) 


1.25 +0.08 (26) 
1.44+0.10 (18) 
1.46+0.06 (17) 


1.71+0.40 (25) 
1.61=0.29 (19) 
1.94+0.29 (15) 


Formula 


.aa 0 2359 050Ww ST 


0.9 Ca/P 


2.32 +0.14 (12) 
2.52 +0.23 (16) 
2.62 +0.10 (13) 


1.23 +0.08 (15) 
1.34 +0.04 (11) 
1.40 +0.06 (14) 


2.09+ 0.11 (11) 
2.32.+ 0.36 (14) 
2.13 +0.27 (14) 


1.2 Ca/P 


2.62 +0.14 (17) 
2.42 +0.25 (12) 
2.64+0.1€ (16) 


1.25 +0.09 (18) 
1.28 +0.08 (12) 
1.39 + 0.04 (14) 


2.13 +0.24 (17) 
2.45+0.21 (12) 
2.29+0.55 (16) 


2.42 +0.12 (15) 
2.54+ 0.15 (11) 
2.62 +0.15 (14) 


1.28 +0.06 (16) 
1.34 +0.05 (15) 
1.43 +0.03 (13) 


1.94 +0.42 (16) 
2.32 +0.36 (12) 
2.00 + 0.38 (13) 


Intact PTH, L Eq/mL 
Day2 8434 (18) 
Day 6 50=19 (14) 
Day 14 54421 (12) 


70+52 (6) 
96+72 (8) 70+37 (7) 87+69 (9) 
63+35 (10) 





53+20 (9) 86+55 (12) 


73+17 (8) 65+22 (6) 


*PTH indicates parathyroid hormone. Molar ratios of calcium to phosphorus are given for three formulas given formula-fed groups. 


Values are mean + SD (number of subjects). 


None of the neonates had evidence of cardiac, respiratory, gas- 
trointestinal, or other systemic disease. There were no significant 
maternal medical histories that could affect fetal growth, such as 
diabetes or perinatal infections. 

Mothers were recruited prenatally, and if the mother intended 
to feed the neonate formula, provided the neonate met the el- 
igibility requirements at birth, the neonate was randomized after 
stratification by sex. For ethical and pragmatic reasons, neonates 
were not randomized to human milk or formula feeding. All 
formula-fed neonates received only the study formula immedi- 
ately from birth through 2 weeks of age. Human milk-fed ne- 
onates did not receive supplemental formula at any time through 
2 weeks of age. All neonate groups were concurrently studied to 
minimize any possible seasonal effects on calcium metabolism. ”* 

Each neonate had blood samples collected at 36 to 48 hours of 
age and on days 6 and 14 (+1 day) of age. When possible, blood 
samples were drawn by venipuncture in the late morning 2 hours 
postprandially. Samples were collected in 5% carbon dioxide 
tubes to stabilize pH, and serum was separated for immediate 
ionized calcium measurement. The rest of the serum was frozen 
and analyzed in one batch for total calcium, phosphorus, and 
PTH concentrations. Serum ionized calcium concentrations were 
measured using an ion-selective electrode (Radiometer, Copen- 
hagen, Denmark). The intra-assay and interassay coefficients of 
variation (CVs) on normal control serum are 0.8% and 2.5%, re- 
spectively. Serum total calcium concentrations were measured by 
atomic absorption spectrophotometry; the interassay CV is 2.1% 
to 2.5%. Serum phosphate concentrations were measured on an 
autoanalyzer (ABA-100, Abbott Diagnostics, Abbott Park, Ill). 
Our intra-assay and interassay CVs are 1.5% and 2.5%, respec- 
tively. 

ee PTH concentrations were measured using a modification 
of the method of Arnaud‘ using guinea pig antiserum produced 
in our laboratory that recognizes the entire PTH molecule with 
no cross-reactivity with the 65-85 fragment or the 1-34 fragment. 
The intra-assay and interassay CVs are 8.4% and 16.3%, respec- 
tively. 

Ar isaporietiie measurements were obtained on days 2 and 
14 of age. Dietary intakes were recorded daily for the first 14 days 
of life. The average daily phosphorus intake for days 1 to 6 and 
days 7 to 14 were calculated as the product of volume consumed 
and the phosphorus content of the formula divided by the num- 
ber of days. The relationships between serum measurements at 
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6 and 14 days of age, and average phosphorus intakes during the 
week preceding the collection of blood samples, were deter- 
mined. A specialized form of analysis of variance (ANOVA) tech- 
niques (nested) was performed that takes into account the re- 
peated measurements obtained from a neonate.” The factors 
included in the statistical model were diet, time, and the diet- 
by-time interaction. If this interaction is significant, it implies that 
the relationship, or changes over time, in the measurement dif- 
fers depending on the diet of the neonate. In addition, Student's 
t test was performed to compare formula-fed and human 
milk—fed neonates at each time point. Analysis of variance was 
performed to determine whether there were differences between 
the three formula-fed groups at each time point. Biochemical 
measurements were normally distributed among human 
milk—fed neonates. However, serum PTH concentrations had a 
log normal distribution among formula-fed neonates. Statistical 
analyses using the log PTH concentration did not alter the find- 
ings. Data are presented as mean+SD. 


RESULTS 

The four groups were similar in weight and length at 
birth and 14 days of age, as well as in the percent’ of male 
neonates. 

Formula-fed neonates had significantly lower serum 
ionized calcium concentrations than human milk—fed ne- 
onates (nested ANOVA, P<.001), and ionized calcium 
concentrations significantly increased over time (nested 
ANOVA, P<.001). The changes over time differed de- 
pending on the diet of the neonate (nested ANOVA in- 
teraction term, P<.001). Ionized calcium concentrations 
were lower in formula-fed neonates compared with hu- 
man milk-fed neonates at both 6 and 14 days of age com- 
pared with human milk—fed neonates (Student's t test, 
P<.001 and P=.001, respectively; Fig 1). No differences 
were noted among the formula-fed groups (nested 
ANOVA, P=.10) in serum ionized calcium concentra- 
tions, and changes over time were similar among the 
groups (nested ANOVA interaction term, P =.26). 

Serum total calcium level did not differ between 
formula- and human milk—fed neonates (nested ANOVA, 
P=.10) but did increase significantly with time (nested 
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Fig 1.—Serum phosphate, calcium (total and ionized), and intact 
parathyroid hormone (PTH) concentrations in formula-fed neonates 
(squares) and human milk-fed neonates (circles). Data are pre- 
sented as mean+SD. Overall, there was a significant effect of diet 
on serum ionized calcium (P<.007) and phosphate (P<.001) con- 
centrations. Significant age etfects were observed for serum ionized 
calcium (P<.001), total calcium (P<.001), and phosphate (P<.007) 
concentrations. The changes with age differed significantly by diet 
for serum ionized calcium (P<.001), total calcium (P=.005), phos- 
phate (P<.001), and intact PTH (P=.002) concentrations. 


Serum Intact PTH, uL Eq/mL 





4 5 6 7 8 9 


Mean Phosphorus Irtake, mmol/d, Days 1 to 6 


Fig 2.— Serum intact parathyroid hormone (PTH) level at 6 days of 
age was associated with average daily phosphorus intake from days 
1 to 6 of age (r=.436, P=.03). 


ANOVA, P<.001). This change over time differed be- 
tween the formula- and human milk-fed groups (Fig 1; 
nested ANOVA interaction term, P = .005). There were no 
significant differences among the three formula-fed 
groups (nested ANOVA, P=.92) in serum total calcium 
concentrations (Table), and changes over time were sim- 
ilar among the groups (nested ANOVA interaction term, 
P=.17). 

Neither serum ionized nor total calcium concentrations 
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on days 6 or 14 of age were related to the amount of phos- 
phorus consumed (average in milligrams per day) during 
the first 6 or 14 days of age. 

Formula-fed neonates had higher serum phosphate 
concentrations than human milk-fed neonates (nested 


: ANOVA, P<.001), and serum phosphate concentrations 


changed significantly over time (nested ANOVA, 
P<.001). This change over time differed depending on the 
diet of the neonate (nested ANOVA interaction term, 
P<.001). Formula-fed neonates had higher serum phos- 
phate levels on days 2 (P<.001) and 6 (P<.001) of age (Fig 
1). No significant differences were noted among the three 
formula-fed groups (nested ANOVA, P=.19) in serum 
phosphate concentrations (Table), and changes over time 
were similar among the groups (nested ANOVA, P=.88). 
Serum phosphate concentrations on days 6 or 14 of age 
were not related to the phosphorus consumed during the 
first 6 or 14 days of age. 

Overall, there was no difference in intact PTH concen- 
trations between formula- and human milk—fed neonates 
(nested ANOVA, P=.20), and for all neonates combined 
there was no difference with time (nested ANOVA, 
P=.13). However, changes in serum PTH concentrations 
over time were different in formula-fed compared with 
human milk-fed neonates (nested ANOVA interaction 
term, P= .002): concentrations decreased between days 2 
and 6 in neonates fed human milk, while they increased 
in neonates fed formula. There were no significant dif- 
ferences among the three formula-fed groups (nested 
ANOVA, P=.87) in serum intact PTH concentrations (Ta- 
ble), and changes over time were similar among the 
groups (nested ANOVA, P=.34). Serum C-terminal PTH 
concentrations were also measured. No significant results 
were found, and since C-terminal PTH represents inactive 
PTH fragments, the results are not presented. 

Serum PTH concentration on day 6 of age was related 
to the phosphorus intake during the first 6 days of age 
(r= .436, P = .03; Fig 2). Serum PTH concentrations on day 
14 of age were not related to the average phosphorus in- 
take during the preceding 7 or 14 days (r= .155, P = .47 and 
r=.121, P=.57, respectively). 

COMMENT 

In a previous study, our laboratory reported the anec- 
dotal occurrence of hypocalcemic convulsions, hyper- 
phosphatemia, and elevated serum PTH concentrations in 
neonates fed modern humanized cow’s milk-based for- 
mula.’ Although secondary hyperparathyroidism is 
thought to occur in such neonates as a result of the low- 
ering of serum calcium concentrations resulting from the 
high phosphate load, there have been no prospective stud- 
ies evaluating sequential serum mineral and PTH concen- 
trations in this situation. 

Early reports from the United Kingdom linked the oc- 
currence of “late” neonatal hypocalcemia and tetany to 
neonates receiving cow’s milk-based formulas with high 
phosphorus content.” Lealman and coworkers in Glas- 
gow, Scotland,’ reported lower serum calcium and higher 
serum phosphate concentrations at 6 days of age in term 
neonates fed a humanized cow’s milk-based formula 
(Cow and Gate V formula; phosphorus, 16 mmol/L; Ca/P 
molar ratio, 1.1) compared with neonates fed human milk 
(phosphorus, 4.8 mmol/L; Ca/P molar ratio, 1.6). Serum 
phosphate concentrations were not as high, and serum 
calcium concentrations not as low, as those respective 
measurements in neonates receiving an even higher phos- 
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phorus-containing cow’s milk-based formula (Ostermilk; 
phosphorus, 20.6 mmol/L; Ca/P molar ratio, 1.0). Bagnoli 
and coworkers’ in Italy found that neonates fed cow’s 
milk-based formula (phosphorus, 11.6 mmol/L; Ca/P mo- 
lar ratio, 1.0) had lower total calcium and higher serum 
phosphate concentrations by 48 hours of age than human 


milk—fed neonates. In none of the above studies were se- 


rum PTH concentrations determined. 

In the United States, late infantile tetany apparently has 
become less common since the introduction of humanized 
cow’s milk-based proprietary formulas with lower phos- 
phorus content. However, these humanized formulas still 
contain a higher phosphorus load and lower Ca/P molar 
ratio than that provided by human milk. It has been im- 
possible to lower the phosphorus content further because 
of the phosphorus present in the protein, and owing to the 
low solubility of calcium, it has been difficult to incorpo- 
rate higher amounts of calcium into formula to increase the 
Ca/P ratio. Thus, theoretically, since humanized cow’s 
milk-based formulas still contain a phosphorus content 
relatively higher than that in human milk, the potential for 
high serum phosphate and low serum calcium concen- 
trations in neonates fed these formulas still exists. 

The phosphorus content in formula theoretically may 
-affect calcium homeostasis either by forming insoluble cal- 
cium salts in the intestine, thereby reducing the availabil- 
ity of calcium, or by increasing serum phosphate concen- 
trations once absorption has occurred. ?° This increase in 
serum phosphate concentration would increase the 
calcium x phosphate productin blood, promoting efflux of 
calcium and phosphate into bone, theoretically resulting 
in a lowering of blood ionized calcium concentrations. An 
increase in serum PTH concentrations theoretically will 
reduce (normalize) the high serum phosphate concentra- 
tions through its phosphaturic action and elevate (normal- 
ize) the low serum calcium concentrations through it 
bone and renal actions. . 

In this study, we observed a significant difference be- 
tween formula- and human milk-fed neonates with re- 
‘spect to serum phosphate (higher in formula-fed neo- 
nates) and ionized calcium (lower in formula-fed 
neonates) concentrations. However, a dose-response re- 
lationship of increasing calcium concentrations or decreas- 
ing phosphorus concentrations with formulas of increas- 
ing Ca/P ratios was not observed. In addition, we observed 
a positive relationship between intact PTH concentrations 
on day 6 of age and the average amount of phosphorus 
consumed during the first 6 days of age. We suggest from 
our results that the amount of phosphorus consumed, 
rather than the Ca/P ratio of the formula, may be more 
important in altering calcium homeostasis in infancy. 
Larger amounts of phosphorus ingested thus indirectly 
trigger a PTH response, which normalizes serum calcium 
and phosphate concentrations. 

Enhanced phosphate reabsorption by the immature kid- 
ney has been reported. It has been suggested that the 
mechanism for this enhanced renal phosphate reabsorp- 
tion is the high concentration of growth hormone in the 
neonatal period” or possibly intracellular phosphate de- 
pletion in immature renal cells, thereby increasing apical 
membrane phosphate transport. '* Thus, this maximal re- 
absorption of phosphate in the immediate neonatal period 
may in part explain the significant increase in serum phos- 
phate concentrations related to a high phosphorus intake. 
This also might explain why late neonatal hypocalcemia 
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occurs primarily in the first week of age. 

Although the differences between the means, especially 
for serum ionized calcium, do not appear large, the vari- 
ation is small owing to the inherent biological need to 
maintain serum ionized calcium concentrations within a 
narrow range. These differences are significant from a 
public health viewpoint. A lower limit for ionized calcium 
of 1.10 mmol/L at 24 hours of age, a time when concen- 
trations are the lowest, has been reported.** Based on the 
means and SDs observed in the current study at 6 days of 
age, the proportion of the two populations that lie below 
this value may be estimated. The risk for hypocalcemia, 
defined as a serum ionized calcium concentration below 
1.10 mmol/L, among neonates fed human milk is 1/10 000, 
compared with 30/10 000 among neonates fed formula. 
This difference may explain why hypocalcemic tetany is 
observed primarily in neonates fed formula and not hu- 
man milk. 

In this study, we have chosen the human milk-fed 
group as the reference, or “gold standard,” with respect 
to infant feeding. The opposite opinion also could be pre- 
sented: the volume of intake of formula-fed neonates 
could be considered the nozm, and human milk—fed ne- 
onates could be receiving lower, inadequate intakes of 
phosphorus during the first week of age. 

In summary, cow’s milk-based formula feeding results 
in increased serum phosphate, decreased serum ionized 
calcium, and increased PTH levels compared with human 
milk feeding in the neonatal period. We speculate that late 
neonatal hypocalcemia, which can develop in some term 
neonates, may be related to use of cow’s milk-based for- 
mula. Differences in calcium homeostasis between 
formula- and human milk—fed neonates in the neonatal 
period appear to be related to the high phosphorus content 
of formula relative to human milk rather than differences 
in Ca/P ratio. 
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An Introduction to . 
Clinical Research 


By Catherine DeAngelis, 183 pp, with il- 
lus, $24.95, Stoneham, Mass, Butter- 
worth Publishers Inc, 1991. 

This is a clear, well-written book 
that walks the reader through a clin- 
ical research project. It begins with 
defining the research question and 
ends with critiquing the published 
project description. The author has 
consulted respected clinical research- 
ers in writing this text, and her intro- 
duction is an excellent précis of the 
journey from the beginning to the 
end of a research project. Chapter 1, 
which discusses the scientific 
method, is the most difficult chapter 
to understand and could be simpli- 
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BOOK REVIEW 


fied in the next edition. Chapters 2 


‘and 3 review the definition of the re- 


search question and selection of sub- 
jects. Chapter 4 (“Types of Research 
Models and Methods”) is particularly 
good. It clarifies such difficult con- 
cepts as varied study designs by us- 
ing excellent tables and figures. 
Chapter 5 discusses data collection, 
management, and analysis; like 
chapter 4, its clarification of topics 
such as statistical tests of significance 
and data collection methods is excel- 
lent. Chapter 6 discusses frequently 
asked questions about finding 
sources and about ethical standards 
for research involving human sub- 
jects, including federal regulations 
and criteria of institutional internal 
review boards. 

A particular strength of this book is 
its success at remaining an introduc- 


tion to clinical research. Each chapter 
contains references to books and ar- 
ticles that address particular issues 
more comprehensively. In addition, 
chapter 8 is an annotated bibliogra- 
phy providing a synopsis of books 
with particular relevance to research 
methods and development, statis- 
tics, clinical research funding, and 
critical appraisal of the medical liter- 
ature. 

This book should be a valued ad- 
dition to the library of junior faculty, 
physicians on fellowship, residents, 
and any student in the health profes- 
sion who is interested in understand- 
ing and performing clinical research. 

Jesse R. Grootuuis, MD 
Department of Pediatrics 
Children’s Hospital 

1056 E. 19th Ave 
Denver, CO 80218-1088 
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Evaluation of Intraosseous vs Intravenous Antibiotic 
Levels in a Porcine Model 


David G. Jaimovich, MD; Ashir Kumar, MD; Steve Francom, PhD 


è Objectives.—To compare intraosseous vs intravenous 
routes of administration and their effects on serum levels of 
four antibiotics in an animal model. =. 
Design.—Prospective controlled study comparing two 
routes of drug administration. 

Setting. — Research laboratories of a large pharmaceutical 
company. | 


Participants.—Twenty male and female domestic swine 


weighing 10 to 20 kg. 

Interventions.—The animals were anesthetized and treated 
with controlled ventilation. The animals were divided into one 
of four groups: (1) intravenous and intraosseous cefotaxime 
- sodium (50 mg/kg), (2) intravenous and intraosseous chloram- 
phenicol sodium succinate (25 mg/kg), (3) intravenous and in- 
traosseous vancomycin hydrochloride (15 mg/kg), or (4) in- 
travenous and intraosseous tobramycin sulfate (2.5 mg/kg). 
There was a 24-hour clearance period for groups 1 and 2 and 
a 48-hour clearance period for groups 3 and 4. Serum drug 
levels were measured at 1, 15, 30, 45, 60, 90, and 120 minutes 


nfants and children with fulminant bacterial infection 
often present in septic shock.* If intravenous (IV) ac- 
cess is not readily available for administration of volume 
expanders and antimicrobial agents, morbidity and mor- 
tality are adversely affected.* In recent years, there has 
been a resurgence of the intraosseous (IO) route for the 
administration of a variety of drugs that may need to be 
administered urgently.*° The IO route was first utilized 
for administration of fluids and blood almost half a cent 
ago but was virtually abandoned because of the availability 
of “fine butterfly” needles and IV catheters.°” Some 
drugs, when administered JO, achieve therapeutic serum 
levels; others, however, fail to do so.® Recently, Jaimovich 
- et al? reported that serum levels of phenobarbital sodium 
and phenytoin sodium, when administered IO, were 


markedly lower than when these anticonvulsant drugs 


` were administered IV. Furthermore, phenytoin, when ad- 


Accepted for publication February 4, 1991. 
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mar); and the Division of Biostatistics, The Upjohn Company, Kala- 
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after intravenous and intraosseous administration of the re- . 
spective antibiotics. Control and treated tibias were sampled | 
for drug levels at the end of the experiment. 
Measurements and Main Results, — Peak serum concentrations 
for intravenously administered antibiotics were within the 
therapeutic range. Peak serum levels after intravenous and in- 
traosseous administration were 102 and 82 mg/L, respectively 
for cefotaxime; 13.9 and 6.3 mg/L, respectively, for chloram- . 
phenicol; 24.5 and 3.8 mg/L, respectively, for vancomycin; and 
7.1 and 1.3 mg/L, respectively, for tobramycin. 
Conclusions. —Cefotaxime may be administered intraosseously - 
when intravenous access is not possible. We cannot recommend 
chloramphenicol or vancomycin for intraosseous administration, ` 
because serum levels were not comparable with those following 
Intravenous administration. Findings with tobramycin suggested 
a lack of achievement of serum levels comparable with those fol- 
lowing intravenous administration. 

(AJDC. 1991;145:946-949) 


ministered IO, failed to achieve therapeutic serum levels ` 
and therefore cculd not be recommended for IO admin- ~ 
istration. Despite a large number of antimicrobial drugs 
available today, no data regarding serum levels achieved 
after the IO administration of an antibiotic are readily 
available. We compared IO vs IV routes and their effects 
on serum levels of four antibiotics in an animal model. 


MATERIALS AND METHODS 

The animals were housed in the animal care facility of the Upjohn 
Research Facility, Kalamazoo, Mich, in accordance with their in- 
stitutional animal care guidelines. Twenty domestic swine weigh- . 
ing 10 to 20 kg were anesthetized with ketamine hydrochloride (20 
mg/kg given intramuscularly). The animals were then given inha- ` 
lation anesthesia with halothane. Subsequently, the trachea was 
intubated with a No. 5 or 6 endotracheal tube, ventilation was con- 


` trolled, and halothane anesthesia was continued. Lead II electro- ` 


cardiography monitored heart rate and rhythm throughout the ex- 
periment. Two peripheral hind limb veins were cannulated with 
20-gauge catheters for administration of IV fluids as necessary and 
for administration cf the antibiotics, respectively. The jugular vein . 
was catheterized to obtain serum samples for antibiotic levels. In- 
travenous fluids were administered as 5% dextrose in water ata rate 
of 4mL/kg per hour; temperature was maintained between37°C and 


_ 38°C. The animals were randomly assigned to one of the four study 


groups: (1) IV and JO cefotaxime sodium, (2) IV and IO chloram- 
phenicol sodium succinate, (3) IV and IO vancomycin hydrochlo- 
ride, and (4) IV and IO tobramycin sulfate. 
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~ After skin N a 16-gauge adjustable-length bone mar- 


row aspiration needle (Monoject Illinois Sternal-Iliac, Sherwood 
' Medical, St Louis, Mo) was inserted into the broad, flat, anter- 
omedial surface of the tibia 1 cm below the tibial tuberosity. Once 
the needle was advanced into the bone marrow, the obturator 
was removed, and the IO position of the needle was confirmed 
by free aspiration of blood and bone marrow contents, such as 
fat and bone spicules. All animals received a 10-mL saline so- 
lution flush to clear the cannula of the antibiotic after IO admin- 
. istration. 
The first study group (n=5) was given cefotaxime sodium 
_: (50 mg/kg) through a peripheral IV line, and a similar dose was 
administered via the IO route. The second group (n=5) was 
given chloramphenicol sodium succinate (25 mg/kg) IV and IO. 
, There was a 24-hour serum clearance period between the IV and 
_ IO administrations of cefotaxime and chloramphenicol. The third 
group (n=5) was administered vancomycin hydrochloride 
` (15 mg/kg) IV and IO. The fourth group (n=5) received tobramy- 
cin sulfate (2.5 mg/kg) IV and IO. There was a 48-hour serum 
clearance period between the IV and IO administrations of van- 
comycin and tobramycin. The animals were allowed to recover 
. -in their pens and were reanesthetized.in similar fashion for the 
. IO phase of the study. Cefotaxime, chloramphenicol, and to- 
bramycin were administered during a 30-minute period, and van- 
_ comycin was administered during a 60-minute period. Blood, to 
- measure serum antibiotic levels for each drug, was drawn from 
the jugular venous line at 1, 15, 30, 45, 60, 90, and 120 minutes 
- after the administration of the respective antibiotics by both the 
IV and the IO routes. An additional pretreatment serum level, 
before IO administration, was measured to verify drug clearance 
from the serum. All animals were killed at the end of the ex- 
periment per Upjohn Research facility protocol. 
. Cefotaxime serum levels were assayed by high-pressure liquid 
`- chromatography by solvent delivery system (Water’s501 Pump), 
with a sample injector (Water's U6K Injector), cefotaxime levels 
were detected by a UV spectrophctometer (Water’s 481 Spectro- 
photometer Water’s Associates, Milford, Mass), and recorded on 
a strip chart recorder (Omniscribe Inc, Houston, Tex). Serum 
“ samples and standards were processed by phase extraction and 
injected into the system with a mobile phase of 8% acetonitrile 
and 92% 0.1-mol/L potassium phosphate buffer. Peak heights 


were measured and specimen valleys were calculated according, 


to the standard curve. Validation of the procedure yielded within- 


batch and between-batch reproducibility of greater than 95%. Se- _ 


rum for chloramphenicol was analyzed by submitting samples 
into a delivery system (SYVA Auto Carousel, SYVA Company, 


Palo Alto, Calif). Chloramphenicol levels were detected by a UV 


‘ spectrophotometer (S-II Spectrometer, SYVA Company), and 
drug level calcaluations were computer analyzed (Lab Processor 
6500, SYVA Company). Samples were analyzed along with stan- 
dards and quality control materials with emit reagents (SYVA 
Emit Assay, SYVA, Company). This assay is a homogeneous en- 
zyme immunoassay technique based on competition between 
drug in the sample.and enzyme-labeled drug. This assay has a 
within-run coefficient of variance of 4% and a between-run co- 
efficient of variance of 5%. Tobramycin and vancomycin were 
tested by fluorescent polarization (TDX Analyzer, Abbott Diag- 
nostics, North Park, Ill). Samples were analyzed along with qual- 
ity control materials with the use of reagent packs (Abbott Di- 
agnostics) according to the manufacturer's specifications. ‘The 
analyzer utilizes fluorescent polarization immunoassay technol- 
ogy. Both assays have between- and within-run coefficients of 
variance of less than 5%. 

Control contralateral tibias and the tibias into which antibiotics 
were administered were frozen in liquid nitrogen, crushed, and 
. then homogenized. The tibia into which chloramphenicol was 
_ administered was placed in a 100-mL solution of methanol and 
extracted with a high-speed tissue homogenizer. The extract was 
centrifuged at 2000g for 10 minutes. The resulting supernatant 
was then submitted for enzyme immunoassay, and the concen- 
_ tration was determined by UV spectrophotometry and computer 

_ analysis. Samples from the tibias that received intraosseous to- 
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Fig 1.—Serum concentrations of cefotaxime over time following in- 


travenous (solid circles) and intraosseous (open circles) routes of 
administration. 


Pharmacokinetic Data Following Intravenous 
and Intraosseous Routes of Administration* 
Intravenous Intraosseous 
Cefotaxime 
AUC = 2673+923 
Cree 102 +32 
iS oe 1.0+0.0 
Tobramycin (n=4) 
AUC 268 + 182 
CoR 7.1+5.4 
ere 1.0+0.0 


Chloramphenicol 


753 +182 
14.0+1.8 
1.0+0.0 


299 + 138 
6.4+3.3 
| 1.0+0.0 
Vancomycin . 


AUC 1598 + 876 234 + 281 


cma 25+13 3.83.2 
ymax 1.0+0.0 28 +52 


*Values are mean+SD. AUC indicates area under the 
concentration time curve; C™™*, T™™, 


lasma 
; and NS, not significant. 


bramycin and vancomycin infusions were prepared witha similar 
procedure, with the exception of the solvent. The frozen, crushed 
tibias were homogenized with 200 mL of a 0.01-mol/L sodium 
phosphate (pH 8.0) and placed in a refrigerated continuous rotor 
device that stirred the solution for 24 hours. The resulting su- 
pernatants were submitted and the concentrations were deter- ' 
mined by fluorescent polarization immunoassay. 

Statistical analysis was used to compare the means of the serum 
levels at each time point between the two routes of administration . 
for each antibiotic. This was performed by using an analysis of 
variance model that incorporated factors for animals and route 
of administration. The pharmacokinetic data associated with an- 
tibiotic serum levels, maximum concentration (Cina), and the 
time to peak plasma concentration (Tmax) were determined by 
inspection. The area under the plasma concentration time curve 
(AUC) was estimated with the trapezoid rule. 


RESULTS 
All animals survived the experiment with no adverse 
effects noted clinically from the IV and IO administration 
of antibiotics. At no time during the experiment did any 
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Fig 2.— Serum concentrations of chloramphenicol over time follow- 
ing intravenous (solid circles) and intraosseous (open circles) routes 
of administration. 
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Fig 3.— Serum concentrations of vancomycin over time following 
intravenous (solid circles) and intraosseous (open circles) routes of 
administration. 
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Fig 4.— Serum concentrations of tobramycin over time following in- 
travenous (solid circles) and intraosseous (open circles) routes of 
administration. 


of the animals exhibit signs of deterioration in cardiovas- 
cular, hemodynamic, or pulmonary status. 

The means, SDs, and P values associated with the var- 
ious drugs, routes of administration, and pharmacokinetic 
data are seen in the Table. Serum cefotaxime levels fol- 
lowing the IV and IO routes of administration showed the 
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curve to be nearly identical, and there were no significant 
differences (Fig 1, Table, P<.01) and vancomycin (P<.05) 
showed significant differences between the IV and the IO 
routes of administration for Cmax and AUC (Table, Figs 2 
and 3). Although the differences for Cmax and AUC were 
not statistically significant (P>.15) between the two 
routes, for tobramycin, the peak achieved after the IO 
route of administration was only 1.3 mg/L (Fig 4). To- 
bramycin had a lower power due to one less subject in the 
study group. 

The level of chloramphenicol in the tibia receiving the 
IO administration after 120 minutes of infusion was 253.8 
mg/L, and the contralateral (control) tibia showed a level 
of 42.4 mg/L. The vancomycin level in the tibia at 120 min- 
utes after the IO infusion was 28.6 mg/L, and the control 
tibia showed a level of 3.08 mg/L. Similarly, the tobramy- 
cin level in the tibia at 120 minutes after the JO infusion 
was 0.81 mg/L, and the control tibia showed a level of 0.20 
mg/L. Bones for cefotaxime levels were not assayed due 
to the near-identical serum levels achieved following the 
IO and IV routes of administration of cefotaxime. 


COMMENT 


The peak serum concentration achieved following the 
administration of recommended IV dosages was within 
the therapeutic range and was also similar to the levels 
achieved in infants and children after the administration 
of a single dose for all four antibiotics.? Serum levels 
achieved after IO administration were subtherapeutic for 
vancomycin, chloramphericol, and tobramycin; how- 
ever, the serum concentration of cefotaxime was compa- 
rable with the levels measured following IV administra- 
tion. This subtherapeutic phenomenon has also been 
demonstrated when phenytoin was administered IO.’ 
Severalfold higher concentrations of chloramphenicol 
(sixfold), tobramycin (fourfold), and vancomycin (nine- 
fold) were detected, even after 120 minutes in the respec- 
tive tibias where these antibiotics were administered IO. 
These observations indicate that these three antibiotics 


_were not fully distributed into the systemic circulation 


from the site of the administration. Chemical character- 
istics of antibiotics (ie, fat solubility, protein binding, and 
calcium binding) may influence the distribution of anti- 
biotic from the IO space to the systemic circulation. These 
factors remain poorly understood. In critically ill children, 
the IO administration provides an alternate route to obtain 
vascular access when IV access is not readily available. The 
IO route is used to administer a variety of drugs; however, 
very limited data are available regarding serum concen- 
trations of drugs achieved after I0 administration. *®1° Do- 
mestic swine were chosen as the experimental model be- 
cause of similarities between their tibias and those of 
infants. The weight and development of the bone marrow 
of 10- to 14-week-old swine are similar to those of infants 
or small children.° In our study, only one of the four an- 
tibiotics evaluated achieved a comparable serum concen- 
tration when administered IO; therefore, we recommend 
that pharmacckinetic data be obtained for the drugs that 
may need to be administered through the IO route in an 
emergency. Our study demonstrated that cefotaxime, a 
third-generation cephalosporin with a broad spectrum of 
activity and that is capable of good central nervous system 
penetration in the presence of meningeal inflammation, 
achieved comparable levels in serum after IO administra- 
tion. A large number of third-generation cephalosporins 
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and other antimicrobial drugs are available to pediatricians 
to treat critically ill infants and children. The physician 
should be aware that cefotaxime achieved comparable lev- 
els in the serum after IO and IV routes of administration. 


This investigation was funded by the Bronson Clinical Investiga- 
tion Unit Community Research Fund. 
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Professional Opportunities 


NEONATOLOGIST to join five-member BC/BE 


group in a Level Il! perinatal center with academic 
affiliation. For further information, contact: B.T. 
Bloom, MD, 550 North Hillside, Wichita, KS 67214. 
(316) 688-2360. 


IMMEDIATE OPENING for BC/BE pediatrician to 
associate with well-established, rapidly growing, 32- 
MD multi-specialty group. Located in the San Fran- 
cisco Bay area in a growing community serving 
170,000. Patients include both fee-for-service and 
prepaid health plan. Attractive compensation and 
benefits. Malpractice provided. California license 
required. Send CV to: Bart Bona, Administrator, 
Fairfield Medical Group, Caller Box 4020, Fairfield, 
CA 94533-0410. (707) 426-3911. 


MAINE: Immediate opportunity for a fourth BC/BE 
pediatrician with general and/or subspecialty inter- 
ests to join a multi-specialty group affiliated with a 
250-bed regional referral hospital. Enjoy the profes- 
sional challenge offered in a sophisticated medical 
community along with the wonderful recreational 
opportunities and quality of life in Maine. Please 
send CV to: Richard Marsh, MD, 76 High Street, 
Suite 203, Lewiston, ME 04240. Or call: (207) 795- 
2389; (800) 445-7431, ask for Shannon Tamminen. 


TWO PEDIATRICIANS seeking third BC/BE pedia- 
trician to join two site, growing practice. Ideal all sea- 
son recreational area. Ideal site for young family. 
Please contact: Tahoe City Pediatrics, P.O. Box 
6959, Tahoe City, CA 95730. 


ROCHESTER, NEW YORK — Opportunity for a gen- 
eral pediatrician to develop their practice as part of 
the Rochester Medical Group pediatric department. 
Rochester Medical Group is a multi-specialty group 
practice which cares for fee-for-service as well as 
prepaid patients. In addition to full-time position, will- 
ing to consider part-time or job-share opportunities. 
Subspecialty interests possible. University affiliation 
encouraged. Competitive salary and benefits. 
Located in attractive metropolitan area with many 


cultural and recreational advantages. Send resume .- 


or call: Rochester Medical Group, P.C. Attention: 
James Tobin, MD, 800 Carter Street, Rochester, N'Y 
14621. (716) 338-1400. EOE, M/F. 


NEONATOLOGIST: Marshfield Clinic, a 350 phys- 
cian multi-specialty private group practice in central 
Wisconsin, is seeking a fourth BC/BE neonatologist 
to join its 20-member pediatric department. Adjacent 
924-bed acute care teaching hospital includes a 24- 
bed, Level III Neonatal Unit. Full pediatric support 
subspecialties are available on-site. Pediatris 
Residency Program, University of Wisconsin Medical 
School affiliation, Medical Research Foundation and 
large regional referral base contribute to a very stim- 
ulating environment. Marshfield, a community cf 
20,000, was recently designated as “one of the best 
small cities in the. Midwest." Send curriculum vitae 
plus the names of several references to: James C. 
Opitz, MD, Marshfield Clinic, 1000 North Oa< 
Avenue, Marshfield, WI 54449. Or call collect: (715) 
387-5016. 


WASHINGTON - Established, five full-time, one 
part-time pediatric group seeking full-time BC/BE 
pediatrician. Beautiful, rapidly growing community in 
midst of mountains and water, one hour from 
Seattle. Local hospital and nearby childrens’ hospi- 
tals. Opportunity to practice a wide range of pediatric 
skills. Competitive salary; early partnership. Reply 
with cover letter and CV to: Medical Director, Kitsap 
Children's Clinic, 2625 Wheaton Way, Suite A, 


Bremerton, WA 98310. (206) 479-1651. 











Professional Opportunities 


LARGE MULTI-SPECIALTY GROUP in northern 
Virginia area needs bilingual (Spanish) pediatrician 
to replace retiring physician of forty years. Send CV 
to: Medical Director, Falls Church Medical Center, 
6060 Arlington Boulevard, Falls Church, VA 22044. 


PEDIATRICIAN — SEATTLE: Outstanding pediatric 
practice seeking an associate. Busy practice, affiliat- 
ed wiih excellent 300-bed general hospital. Must be 
board-certified or board-eligible. Contact: Richard G. 
Wedig, Highline Hospital, 12844 Military Road 
South, Seattle, WA 98168. (206) 248-4561. 


SAVANNAH, GEORGIA — General pediatrician 
wanted to jon four-member group. Growing prac- 
tices nclude a satellite office. Guaranteed salary, 
productivity incentive and early buy-in offered. 
Personal anc professional life in Savannah can be 
very rewarding. Contact: William Hutcheson, MD, 
(912) 354-5874. 


PEDIATRICIAN 
which do you prefer? 


Generous Salary and Benefits 
Modern Facility 
Group Practice 
Fiexible Working Schedule 
Community Oriented Primary Care 
Computerized Office 
Experienced Management Team 
Friendly Patients and Staff 
Shared Call Schedule 
Social Worker 
WIC Program 
Federally Funded Migrant Program 
Sliding Fee 
Excellent Local Hospital! 
Diversified Practice 
Eligible for Loan Forgiveness 
Medical Schoo! Affiliation and Faculty 
Appointment Possible 


We've got it all! 
Send CV tc: James Goetz, MD, Medical Director, 


.Oak Orchard Community Health Center 
80 West Avenue, Brockport, New York, 14420 


PHILADELPHIA — Two pediatricians seeking BE/BC 
third for grow ng practice in southwest Philadelphia. 
Full partnership opportunity after two years. Send 
CV to: Fredrc Nelson, MD, 2801 Island Avenue, 
Philadalphia, PA 19153. 


BC/BE PEDIATRICIAN NEEDED. Busy office prac- 
tice. Guaranteed salary, benefits. Mountain local. CV 
to: Mike McCraley, Ogden Clinic, 4650 Harrison 
Boulevard, Ogden, UT 84403. (801) 479-4621. 


PARTNER NEEDED IN 1992 for three physician 


practice. Join two BC pediatricians: a 1980 MD of 
University of Pittsburgh and residency at Children's 
Hospital, Pittssurgh and a 1984 MD of Pennsylvania 
State School of Medicine, Hershey and residency at 
the University of Chicago. Opportunity is close to 
New York and Ohio in the greater lakeland area of 
Meadville, Pennsylvania. This college community is 
family oriented with excellent schools. First year 
guarantee and benefits. For further information call: 
(800) 283-8321, Extension 5705. Or send curriculum 
vitae to: Brenda Lewis, Meadville Medical Center, 
1034 Grove S:reet, Meadville, PA 16335. 


PLEASE NOTE — Address‘replies to box number 
ads as follows: Box number —— „c/o AJDC, 
P.O, Eox.1519, Clearwater, FL 34617. 


. Professional Opportunities  ; >: 


NEW YORK - BC/BE pediatrician to join an estab- 
lished solo practice in Orange County. Sixty minutes 
northwest of New York City. Pleasant working condi- 
_ tions. Progressive community TEE Send CV: 
Box #122, c/a AJDC. ` 


PEDIATRICIAN — Sail into this upper’ midwest pedi- 
atric practice where ‘you can make a difference, yet 
enjoy a qualty lifestyle. Join three BC pediatricians. 
One year to partnership. Guarantee plus production 
plus benefits. Efficient, computerized office. 
University affiliated teaching hospital. 34-bed pedi- 
atric unit, 8-bed PICU. Great sailing, water sports, 
recreation and educational opportunities. For details 
call: Carol Paule, (800) 765-3055. : 


OPPORTUNITY FOR EXCELLENT practice in high 
desert area of New Mexico. Our southwest paradise 
cares about its children and their physicians. Call 
coverage and financial assistancé available. Call Jo 
Grimm, (800° 638-6942. 


PENNSYLVANIA — Pediatrician needed. $130,000 
net plus M/P insurance, full benefits, new office and 
operating expenses provided. One in four call. Built- 
in referrals. Population 200,000. Must be a dynamic 
- self-starter interested in clinical practice develop- 
ment, recruitng pediatricians, development of pedi- 
atric services clinic. Must b2 board-certified. Call or 
send CV to: Perry Robinson, Cejka & Co., 222 South 
Central, Suite 700, St. Louis, MO 63105. (800) 765- 
3055. 


HAWAII — PEDIATRICIAN: Opportunity with an 
established and growing multi-specialty group prac- 
tice. Compettive compensation and excellent bene- 
fits. If working with congenial associates in a quality 
oriented environment is for you, why not consider 
relocating to the Hawaiian Islands? Send CV or call: 
Rex Couch, MD, Medical Director, Kauai Medical 
Group, Inc., 3420-B Kuhio Highway, Lihue, HI 
96766. (808) 246-1624. 


AUSTIN, TEXAS — Seeking general pediatrician 
BE/BC for full time position. Call or write: Mrudula 
. Deshpande, MD, 13740 Research, V-1, Austin, TX 
78750. (512) 250-0406. 


Professional Opportunities 


PEDIATRICIAN: Five person group seeking ‘full-time 
BE/BC pediatrician. Fully equipped office in 
Lexington, Kentucky. Nearby tertiary care residency 
program. Competitive salary and benefit package. 
Send CV: M.J. Harris, Pediatric & Adolescent 
Associates, 2620 Wilhite Drive, eg KY 
40503. 


PEDIATRIC NEUROLOGIST to direct sub-specialty 
program — The Section of Child Neurology at the 
Cleveland Clinic Fourdation is seeking a BE/BC 
child neurologist to develop and direct a program 
either in neuromuscular disorders or genetic/ 
metabolic disorders. Fellowship training or experi- 
ence in the subspecialty of either neuromuscular dis- 
orders or genetic/metabolic disorders is highly desir- 
able. This is an outstanding opportunity to join a pre- 
mier clinical neurology and child neurology group 
with. a strong commitment to education and 
research. Interested individuals should send a CV 
and three references to: A. David Rothner, MD, 
Head, Section of Pediatric Neurology, The Cleveland 
Clinic Foundation, Desk S71, One Clinic Center, 
Cleveland, OH 44195-5223. The Cleveland Clinic 
Foundation is an equal opportunity/affi irmative action 
employer. 


PHYSICIAN WANTED: Must have completed an 
approved American Residency Training program. 
Prefer physicians who are board-certified/board-eligi- 
ble in family practice, internal medicine or pediatrics. 
Ccmpetitive salary complimented by state benefits. 
Contact: Medical Director, Winfield State Hospital 
and Training Center, R.R. #1, Box 123, Winfield, KS 
67156. (316) 221-1200, Extension 311. EOE. 


COME TO MONTANA! Pediatrician, BC/BE needed 
to join expanding high volume, nine member multi- 
spacialty group. Development of new subregional 
medical campus. Excellent opportunity plus attrac- 
tive financial package. Located in east-central 
Montana along Yellowstone River. Great outdoors 
for recreation, hunting and fishing. Excellent educa- 
tional system. Lifestyle is rural and family oriented. 
Send CV to: Administrator, Garberson Clinic, 2200 
Box Elder, Miles City, MT 59301. 


Pediatric Subspecialists 


Cardiology 
Pulmonology 
Hematology/Oncology 
Neurology 

Surgery . 

Neonatology 


The University of South Dakota School of Medicine currently has 
openings for BE/BC pediatric subspecialties. 


These are full-time academic positions ideally suited for the clinician 
scholar who wishes to develop and guide a program which will have a 
- significant impact on the health care of children. Although our 
program is heavily slanted toward medical student education and 
patier.t care, the department encourages and provides ample resources 


for clinical and laboratory research. 


Sioux Falls, included in David Frankes’ book, America’s Fifty Safest 
Cities, has a strong economic base, growing population and a progres- 
sive educational system. South Dakota’s four season climate wel- 
comes endless recreational activities year-round. 


Competitive financial packages offered. EOE/AAE. 


Send CV or call: 
Carl Hinson « (800) 468-3333 


USD School of Medicine 
1100 South Euclid, P.O. Box 5039 
Sioux Falls, SD 571 17 





‘and the Children's Seashore House are equal oppor- 


WYOMING -— University of Wyoming Family Practice 


. research. This is a tenure track position. University 
approval will be required prior to filling this position. | 


Professional Opportunities , ` 


UPSTATE NEW YORK — BC/BE pediatrician want- 
ed to join two pediatricians in semi-rural Columbia 
County.. 
2% hours to New York City or Boston. % hour to ski- 
ing or Tanglewood. An opportunity for someone 
interested in practicing good pediatrics and enjoying 


. living. Send CV to: Ira Marks, MD; natal, NY 


12037. 


Positions Available 


INTERMOUNTAIN HEALTH CARE, One of the 
nation's largest not-for-profit health care systems with 


24 hospitals, has practice opportunities available for: 


BE/BC pediatricians in the scenic Intermountain 
West. Situations range from rural to urban areas and 
from employment to private practice positions.’ Work 
within a premiere health care system and live in 
beautiful and affordable mountain states with four- 
season recreational opportunities including skiing, 
backpacking, hunting, and sightseeing in numerous 
national parks and forests. Send CV to: Betty 
Anderson, IHC Physician Services, P.O. Box 57010,. 
Murray, UT 84157-0010. Or call toll-free: (800) 888- 
3134, Extension 4515. 


Directors Wanted 


NEONATOLOGIST: Director for a 6.5 member com- 


munity section within the Division of Neonatology of 
the State University of New York at Buffalo. Using 
nurse practitioners, the section will provide cover- 
age for a 12-bed Level II Nursery and two Level | 
Nurseries with a total of 8,500 deliveries. Its mem- 
bers. will also rotate through the Level Ill Nursery 
and teach fellows, residents and nurse practitioners. 
The Division of Neonatology currently has ten facul- 
ty members and covers a 75-bed Level Ill Nursery. 
It conducts NIH sponsored laboratory research and 
clinical research including six years of experience 
with surfactant therapy. Contact: Frederick C. Morin 
ill, MD, Chief, Division of Neonatology, Children's 
Hospital of Buffalo, 219 Bryant Street, Buffalo, NY 


14222. (716) 878-7673. Affirmative AenO EuR l 


opportunity employers. 


PHILADELPHIA — Children's Seashore House, a 
regional pediatric rehabilitation hospital adjacent to 
and affiliated with The Children's Hospital of 


Philadelphia, is recruiting a pediatrician trained in 


developmental pediatrics, chronic diseases or gener- 
al academic pediatrics, to serve as director of inpa- 


tient services. Opportunities are available for pursuit: ` 


of teaching and clinical research interests. 
Candidate may be eligible for academic appointment 
(assistant or associate professor) in the Department 
of Pediatrics at the University of Pennsylvania 
School of Medicine. The University of Pennsylvania 


tunity, affirmative action employers. Interested candi- 


dates should submit a CV and three letters of refer- ` 


ence to: Mark L. Batshaw, MD, Children's Seashore 
House, 3405 Civic Center Boulevard, Philadelphia, 
PA 19104. Position is available as of July 1, 1991. | 


Faculty Positions 


Residency-Casper is seeking an experienced, clini- 
cally oriented, board-certified pediatrician to be the 
pediatric coordinator of an 8-8-8 family practice resi- 
dency program. Level Il Nursery skills are a must. 
60% teaching, 20% direct patient care, 20% 


Come join us in beautiful Wyoming! Contact: Dr. 
David Driggers, Director, University of Wyoming 
Family Practice Residency, 1522 East "A" Street, 
Casper, WY 82601. (307) 266-3076. The University 
of Wyoming is an affirmative action/EOE. 


BC/BE PEDIATRIC CARDIOLOGIST needed for a 
faculty position to join two other board-certified pedi- 
atric cardiologists in a very active service. Send CV. 
to: Drs. Joon Park or Somkid Sridaromont, 
Pediatrics, Texas Tech University Health Sciences 
Center, Lubbock, TX 79430. (806) 743-3088. 
TTUHSC is an equal opportunity/affirmative action 
employer. 


Part-time now. Full-time in one-three years. ` 
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Trae ERY Positions- 
„THE DEPARTMENT OF PEDIATRICS of the Univer- 


|, sity of Pittsburgh and Children's Hospital of 


Pittsburgh seeks a BC/BE pediatrician at the assis- 


. | tant or associate professor level to join the University 


. Pediatric Diagnostic Referral Service. The position 


requires an academic generalist preferably with either 


_ ‘| ¿chief residency experience or general academic pedi- 
" “J atric fellowship training. Responsibilities include 


_| patient care, teaching, and clinical research; with an 


emphasis on inpatient care. Rank and salary com- 


“mensurate with experience. Inquiries should be 


| addressed to: J. Cariton Gartner, Jr., MD, University 


Pediatric Diagnostic Referral Service, One Children's 
Place, 3705 Fifth Avenue at DeSoto Street, 


' | Pittsburgh, PA 15213-3417. An mee opportunity 


employer. 
DEPARTMENT OF PEDIATRICS, State University 


| New York at Buffalo/Children's Hospital seeks facul- 


ty member to join ten member Division of 
‘Neonatology. We are seeking a physician with a 
‘commitment to pursue research which can be relat- 
: ed to perinatal circulatory physiology. We are partic- 
| ularly interested in the responsivity of and remodel- 
“ing of the pulmonary vascular bed of the fetus and 


newborn. Techniques employed could range from 


_ integrated physiologic, to isolated organ or tissue, to 
. cellular or molecular. Division conducts NIH-spon- 
‘ sored laboratory research on perinatal pulmonary 


„| and circulatory physiology. Clinical resarch includes 





‘ six years of experience with surfactant therapy. MD: 


BE/BC-neonatal-perinatal medicine. Assistant or 


“associate professor level. CV to Frederick C. Morin 
| Il, MD, Chief, Division of. Neonatology, Children’s 
‘Hospital of Buffalo, 219 ‘Bryant Street, Buffalo, NY |. 


14222. We are’ interested in identifying qualified 


-`| minority and women candidates. The State 


University of New York at Buffalo and the Children's 


‘|: Hospital of Buffalo are affirmative action/equal 


opportunity employers. No: person, in whatever rela- 


‘tionship with the University or the Hospital, shall be - 
‘|, subject to discrimination on the basis of age, creed, 


color, handicap, national origin, race, religion, Sex, 


i marital, or veteran status. 
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TENNESSEE —The Department of Pediatrics, 
University. of Tennessee Medical Center at 
Knoxville is seeking a second faculty member 
for the Division of Pediatric Hematology-On- 
cology. Interested individuals should possess 
‘strong clinical skills with commitment to teach- 
ing and applied clinical research. Protected time 
to pursue basic research is available. A commit- 
ment to pediatric bone marrow transplantation is 


:# essential. Faculty rank and salary are commen- 


surate with prior experience. The position is 
available immediately. The Medical Center is a 
tertiary care referral facility for a population of 
1.5 million people in east Tennessee, southeast- 
ern Kentucky and western Virginia. The Depart- 
ment of Pediatrics currently has 34 full-time 


I: faculty with all subspecialties represented and is 


undergoing expansion. Knoxville, home of the 
University of Tennessee and The University of 
Tennessee School of Veterinary Medicine, is 
located at the foothills of the scenic Great Smoky 
Mountain. Interested applicants are encouraged 
to personally visit the department and to send 
their Curriculum Vitae to: 


THE UNIVERSITY OF TENNESSEE 
Medical Center at Knoxville 
Thomas D. Miale, M.D. 
" Associate Professor and Director 
Hematology-Oncology Section 
‘Department of Pediatrics, D-113 
The University of Tennessee Medical Center 
+ 1924 Alcoa Highway 


; i 2 Knoxville, TN 37920 


or call collect, (615) 544-9847 for further 


. (A information. ;- 
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PEDIATRICIAN — TENNESSEE. Vanderbilt Univer- 
sity Medical Center Pediatrics Department seeks 
developmental/behavioral pediatrician for Division of 
Child Development at assistant or associate profes- 
sor level. Responsibilities: Interdisciplinary team eval- 
uations, clinical teaching, opportunity to pursue 
research.: Reply to: Mark Wolraich, MD, Chief, 


Division of Child Development, 426 Medical Center - 


South, 2100 Pierce Avenue, Nashville, TN 37232- 
3573. 


‘PEDIATRICIAN — Seeking BC/BE MD or DO pedia- 


trician for full-time faculty position with clinical and 
academic responsibilities. Send CV to: Lawrence E. 
Jacobson, DO, Dean for Academic Affairs, 
University of Osteopathic Medicine and Health 
Sciences, 3200 Grand Avenue, Des Moines, IA 
50312. 









over 40,000. . 


25th. 


Please insert my ad 


Place my ad under the heading 






Enclosed is my check for $ 
payment of my advertising schedule. 


Institution 
Contact Person 
Address 
City 
Area Code & Telephone Number 
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We Target The Physician 
< You Want! 


The American Journal of Diseases of Children’s classified recruitment 
advertising section is seen by precisely the physician you need — pedia- 
tricians and pediatric subspecialties. A total targeted physician audience of 


Send your order today. Just complete the coupon below and attach your 
typewritten copy. The next available issue is October which closes, August 


The classified rate is s $1 .85 per word for one issue. For three issues or more, 
the rate is $1.70 per word per issue. Minimum classified ad is 20 words. 


ORDER FORM 


times, beginning with the 





COPY FOR CLASSIFIED ADVERTISEMENT — 


Send all copy and payments to: 


AMERICAN JOURNAL OF 
DISEASES OF CHILDREN 


AJDC 


Classified Department, P.O. Box 1510, Clearwater, Florida 34617 
National (800) 237-9851 Local (813) 443-7666 





oe Faculty Positions 
JUNIOR FACULTY POSITION in the Division of 
General/Ambulatory Pediatrics is available at Texas 
Tech University Health Sciences Center, School of 
Medicine, Lubtock, Texas. Applicant must be board- 
eligible/-certified. Responsibilities include teaching, ` 
patient care and clinical research. Tenure track 
appointment available to qualified candidates. Call or 
submit CV to: V.J. Gururaj, MD, Professor, Director 
Division General/Ambulatory Pediatrics, Texas Tech 
University Health Sciences Center, School of 
Medicine, Decartment of Pediatrics, Lubbock, TX 
79430. (806) 743-2266. 


PLEASE NOTE -— Address replies to box -number 
ads as follows: Box number _, Clo AJDC, 
P.O. Box 151C, Clearwater, FL 34617. 
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Yesterday, 
she was infested with lice. 


Today, 
she's back in school. 


Nothing gets kids back 
o Class faster than A-20 


When a child gets lice, most schools have a No Nit Policy to prevent reinfestation 
nd epidemics. This means if a parent doesn't use a pediculicide therapy system 

Nat's 100° effective at both killing and removing lice and nits, a child could be denied 
eadmission to school and miss some important learning. That's why you should 
ecommenda the clinically proven efficacy of Advanced Formula A-200. 

The A-200 Lice Treatment System can have a child louse-free, nit-free and 
Dack in school the next day. A-200 Shampoo has been shown to be 100% 
effective at killing lice? and the patented A-200 Nit Comb is proven capable of 
emoving all nits from the hair" to meet the requirements of the No Nit Policy. 

The active ingredients in A-200 are piperony! butoxide and natural 
byrethrins; it's gentle on hair and scalp, yet fatal to lice. 

So the next time lice invade your practice, recommend A-200. 
Because nothing gets kids back to class faster. 


4-200 takes the life out of lice. a 


IAF ys 
Data on file, SmithKline Beecham Co., Pittsburgh, Pa. © 1991 SmithKline Beecham i Wij) 


e support the National Pediculosis Association's No Nit Polic 
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SmithKline Bee 








Nursoy puts 
the feeding fussies 









NUISOY aasa 


Soy Protein Formula 
FOR THE 
FEEDING FUSSIES™ 








Breast milk is best for babies. Nursoy* milk-free formula is intended to meet the nutritional needs of infants and 
children who are allergic to cow-milk proteins or intolerant to lactose. It should not be used in infants and children 
allergic to soybean protein. Nursoy® powder contains com syrup solids. Professional advice should be followed. 

© 1991, Wyeth-Ayerst Laboratories 
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Oral Water Intoxication in Infants: 


An American Epidemic 
J. P. Keating, G. J. Schears, P. R. Dodge 


Family History of Myocardial Infarction and 
Hemodynamic Responses to Exercise in Young Black Boys 


F. A. Treiber, W. B. Strong, F. W. Arensman, 
T. Forrest, H. Davis, L. Musante 


Arterial Catheter—Related Infections in Children: 
A 1-Year Cohort Analysis 
S. Furfaro, M. Gauthier, J. Lacroix, D. Nadeau, L. Lafleur, S. Mathews 


The Effect of Valproic Acid on Plasma Carnitine Levels 
G. Opala, S. Winter, C. Vance, H. Vance, H. T. Hutchison, L. S. Linn 


Volume 145, Number 9 


American Medical Association 
Physicians dedicated to the health of America 













Enfamil... J 
Because ea 


at ie rast 


breast-fed — “i i 
infants : 
deserve a“ 
transition , w 


Enfamil has a 60:40 whey-to-casein 
ratio — similar to that of breast milk. 4 
Similac* has an 18:82 
whey-to-casein ratio, similar 
to that of cow's milk. So 
when mothers need a 
supplementing or weaning formula 
or when bottle-feeding is chosen, 
recommend a formula that provides an 
easily digestible, natural transition 
from breast milk. Stay with whey... 
stay with Enfamil. 





*Similac is a registered tradem(ek of 
Ross Laboratories, Columbus, Ohio. 


Infant Formula for 0-12 Months 


©1990, Mead Johnson & Company, 
Evansville, Indiana 47721, U.S.A. 


L-K324-2-91 
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New from PASTEUR MÉRIEUX Sérums & Vaccins S.A. — world leader in biological products 


WHEN IS THE VACCINE 
YOU USE EVERY DAY 
NOT THE BEST OPTION? 


e When there is an 
immunocompromised person 


in the child’s household 


e When a child 
is immunocompromised 

















Introduced 
4 ge L 


POLIOVIRUS VACCINE INACTIVATED 











Defense against polio and not associated with vaccine-related transmission 





Enhanced-potency 


inactivated polio vaccine a 
| P i © The American Academy of Pediatrics 
is the vaccine of choice 


© Immunization Practices Advisory 
Committee (ACIP) 


e Institute of Medicine 


for children in 

household contact with 
immunocompromised persons 
according to: Manufactured by: 


fed 


PASTEUR MERIEUX 


—— Sérums & Vaccins S.A. 


Lyon, France 
US License #384 










Distributed by. 
‘CONNAUGHT 


-__eoOo CS 

A PASTEUR MERIEUX COMPANY 
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Please see full Prescribing Information on following page. 





DESCRIPTION: IPOL™, Pues action snag no getirenin féiere eira S.A. isā 
Sterile suspension of three types of poliovirus: Type 1 (Mahoney), Type 2 (MEF-1), and Type 3 (Saukett). The 
viruses are grown in cultures of VERO cells, a continuous line of monkey kidney cells, by the microcarner 
technique. The viruses are concentrated. purified, and made noninfectious by inactivation with formaldehyde. 
Each sterile immunizing dose (0.5 mi) of trivalent vaccine is formulated to contain 40 D antigen units of Type 1. 80 
antigen units of Type 2, and 32 D antigen units of Type 3 poliovirus, determined by comparison to a reference 
preparation. The poliovirus vaccine is dissolved in phosphate buffered saline Also present are 0.5% of 2- 
phenoxyethanol and a maximum of 0.02% of formaldehyde per dose as preservatives. Neomycin, streptomycin 
and polymyxin B are used in vaccine production, and although purification procedures eliminate measurable 
amounts, less than 5 ng neomycin, 200 ng streptomycin and 25 ng polymyxin B per dose may still be present. The 
vaccine is Clear and colorless and should be administered subcutaneously. 


CLINICAL PHARMACOLOGY: IPOL is a highly purified. inactivated poliovirus vaccine produced by microcarner 
culture.'.2 This culture technique and improvements in purification, concentration and standardization of po- 
liovirus antigen have resulted in a more potent and more consistently immunogenic vaccine than the Poliovirus 
Vaccine Inactivated which was available in the U.S. prior to 1988. These new methods allow for the production of 
vaccine that induces antibody responses in most children after administering fewer doses? than with vaccine 
available prior to 1988 

Studies in developed? and developing‘ 5 countries with a similar inactivated poliovirus vaccine produced by the 
same technology have shown that a direct relationship exists between the antigenic content of the vaccine, the 
frequency of seroconversion, and resulting antibody titer 

A study in the U.S. was carried out, which involved 219 two-month-old infants who had received three doses of 
Poliovirus Vaccine Inactivated manufactured by the same process as IPOL except the cell substrate was primary 
monkey kidney cells. Seroconversion to all three Types of poliovirus was demonstrated in 99% of these infants 
after two doses of vaccine. Following a third dose of vaccine at 18 months of age, high titers of neutralizing 
antibody were present in 99.1% of children to Type 1 and 100% of children to Types 2 and 3 polioviruses € 

Additional studies were carried out in the U.S. with IPOL. Results were reported for 120 infants who received 
two doses of IPOL at 2 and 4 months of age. Of these 120 children, detectable serum neutralizing antibody was 
induced after two doses of vaccine in 98.3% (Type 1), 100% (Type 2) and 975% (Type 3) of the children. In 83 
children receiving three doses at 2, 4. and 12 months of age detectable serum neutralizing antibodies were 
detected in 976% (Type 1) and 100% (Types 2 and 3) of the children 7-8 

Poliovirus Vaccine Inactivated reduces pharyngeal excretion of poliovirus.9°'2 Field studies in Europe have 
demonstrated immunity in populations thoroughly immunized with another !PV "3-'7 A survey of Swedish children 
and young adults given a Swedish IPV demonstrated persistence of circulating antibodies for at least 10 years to 
all three types of poliovirus. "3 

Paralytic polio has not been reported in association with administration of Poliovirus Vaccine Inactivated 


INDICATIONS AND USAGE: Poliovirus Vaccine Inactivated is indicated for active immunization ot infants, children 
and adults for the prevention of poliomyelitis Recommendations on the use of live and inactivated poliovirus 
vaccines are described in the ACIP Recommendations'® '9 and the 1988 American Academy of Pediatrics Red 
Book. 


INFANTS, CHILDREN AND ADOLESCENTS 

General Recommendations: It is recommended that all infants. unimmunized children and adolescents not 
previously immunized be vaccinated routinely against paralytic poliomyelitis @ Poliovirus Vaccine Inactivated 
should be offered to individuals who have refused Poliovirus Vaccine Live Oral Trivalent (OPV) or in whom OPV is 
contraindicated. Parents should be adequately informed of the risks and benefits of both inactivated and oral polio 
vaccines so that they can make an informed choice (Report of An Evaluation of Poliomyelitis Vaccine Policy 
Options, Institute of Medicine, National Academy of Sciences, Washington, D.C.. 1988) 

OPV should not be used in households with immunodeficient individuals because OPV is excreted in the stool 
by healthy vaccinees and can infect an immunocompromised household member, which may result in paralytic 
disease. In a household with an immunocompromised member. only Poliovirus Vaccine Inactivated should be 
used for all those requiring poliovirus immunization 20 
Children incompletely immunized: Children of all ages should have their immunization status reviewed and be 
considered for supplemental immunization as follows for adults. Time intervals between doses longer than those 
recommended for routine primary immunization do not necessitate additional doses as long as a final total of four 
doses is reached (see DOSAGE AND ADMINISTRATION) 

Previous clinical poliomyelitis (usually due to only a single poliovirus type) or incomplete immunization with 
‘si are not contraindications to completing the primary series of immunization with Poliovirus Vaccine 

ated. 


ADULTS 

General Recommendations: Routine primary poliovirus vaccination of adults (generally those 18 years of age or 

older) residing in the U.S. is not recommended Adults who have increased risk of exposure to either vaccine or 

wild poliovirus and have not been adequately immunized should receive polio vaccination in accordance with the 

schedule given in the DOSAGE AND ADMINISTRATION section 8 
The following categories of adults run an increased risk of exposure to wild polioviruses 19 

@ Travelers to regions or countries where poliomyelitis is endemic or epidemic 

@ Health care workers in close contact with patients who may be excreting polioviruses 

è Laboratory workers handling specimens that may contain polioviruses. 

@ Members of communities or specific population groups with disease caused by wild polioviruses 

@ incompletely vaccinated or unvaccinated adults in a household (or other close contacts) with children given 
OPV provided that the immunization of the child can be assured and not unduly delayed The adult should be 
informed of the small OPV related risk to the contact 


IMMUNODEFICIENCY AND ALTERED IMMUNE STATUS 
Patients with recognized immunodeficiency are at greater risk of developing paralysis when exposed to live 
poliovirus than persons with a normal immune system. Under no circumstances should oral live poliovirus 
vaccine be used in such patients or introduced into a household where such a patient resides 18 

Poliovirus Vaccine Inactivated should be used in all patients with immunodeficiency diseases and members of 
such patients households when vaccination of such persons is indicated. This includes patients with 
asymptomatic HIV infection, AIDS or AIDS Related Complex, severe combined immunodeficiency, hypogam- 
maglobulinemia, or agammaglobulinemia, altered immune states due to diseases such as leukemia, lymphoma. 
Or generalized malignancy; or an immune system compromised by treatment with corticosteroids, alkylating 
drugs, antimetabolites or radiation. Patients with an altered immune state may or may not develop a protective 
response against paralytic poliomyelitis after administration of Poliovirus Vaccine Inactivated 2' 


CONTRAINDICATIONS: Poliovirus Vaccine Inactivated is contraindicated in persons with a history of hypersen- 
sitivity to any component of the vaccine, including neomycin, streptomycin and polymyxin B 

If anaphylaxis or anaphylactic shock occurs within 24 hours of administration of a dose of vaccine, no further 
doses should be given 

Vaccination of persons with any acute. febrile iliness should be deferred until after recovery, however, minor 
illnesses such as mild upper respiratory infections are not in themselves reasons for postponing vaccine 
administration. 


WARNINGS: Neomycin, streptomycin, and polymyxin B are used in the production of this vaccine. Although 
purification procedures eliminate measurable amounts of these substances, traces may be present (see DESCRIP- 
TION) and allergic reactions may occur in persons sensitive to these substances. 


Drug Interactions: There are no known interactions of Poliovirus Vaccine Inactivated with drugs or foods. 
Simultaneous administration of other parenteral vaccines is not contraindicated. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Long term studies in animals to evaluate carcinogenic 
potential or impairment of fertility have not been conducted. 

PREGNANCY: REPRODUCTIVE STUDIES — PREGNANCY CATEGORY C Animal reproduction studies have not 
been conducted with Poliovirus Vaccine Inactivated. It is also not known whether Poliovirus Vaccine Inactivated 
can cause fetal harm when administered to a pregnant woman or can affect reproduction capacity. Poliovirus 
Vaccine Inactivated should be given to a pregnant woman only if clearly needed. 


PEDIATRIC USE: Safety and efficacy of IPOL have been shown in children 6 weeks of age and older®® (see 
DOSAGE AND ADMINISTRATION), 


ADVERSE REACTIONS: In earlier studies with the vaccine grown in primary monkey kidney cells, transient local 
reactions at the site of injection were observed during a clinical tnal_® Erythema, induration and pain occurred in 
3.2%, 1% and 13%, respectively, of vaccinees within 48 hours post-vaccination. Temperatures >39°C (>102°F) 
were reported in up to 38% of vaccinees. Other symptoms noted included sleepiness, fussiness, crying, 
decreased appetite, and spitting up of feedings. Because Poliovirus Vaccine Inactivated was given ina different site 
but concurrently with Diphtheria and Tetanus Toxoids and Pertussis Vaccine Adsorbed (DTP), systemic reactions 
could not be attributed to a specific vaccine. However, these systemic reactions were comparable in frequency and 
severity to that reported for DTP given without IPV 

In another study using IPOL in the United States, there were no significant local or systemic reactions following 
injection of the vaccine There were 7% (6/86), 12% (8/65) and 4% (2/45) of children with temperatures over 
100.6°F, following the first, second and third doses respectively. Most of the children received DTP at the same 
time as IPV and therefore it was not possible to attribute reactions to a particular vaccine; however, such reactions 
were not significantly different than when DTP is given alone 

Although no causal relationship between Poliovirus Vaccine Inactivated and Guillain-Barré Syndrome (GBS) 
aae been established 22 GBS has been temporally related to administration of another Poliovirus Vaccine 
nactivated 

NOTE: The National Childhood Vaccine Injury Act of 1986 requires the keeping of certain records and the 
reporting of certain events occurring after the administration of vaccine, including the occurrence ot any con- 
traindicating reaction Poliovirus Vaccines are listed vaccines covered by this Act and health care providers should 
ensure that they comply with the terms thereof 23 


DOSAGE AND ADMINISTRATION: Parenteral drug products should be inspected visually for particulate matter 
and/or discoloration prior to administration If these conditions exist, vaccine should not be administered 

After preparation of the injection site, immediately administer the vaccine subcutaneously. In infants and small 
children, the mid-lateral aspect of the thigh is the preterred site In adults the vaccine should be administered in 
the deltoid area 

Care should be taken to avoid administering the injection into or near blood vessels and nerves. Atter aspiration, 
it blood or any suspicious discoloration appears in the syringe, do not inject but discard contents and repeat 
procedures using a new dose of vaccine administered al a different site 

DO NOT ADMINISTER VACCINE INTRAVENOUSLY 


CHILDREN 
Primary Immunization: A primary series of IPOL consists of three 0.5 mi doses administered subcutaneously 
The interval between the first two doses should be at ‘east four weeks, but preferably eiyht weeks. The first two 
doses are usually administered with OTP immunization and are given at two and four months of age The third 
dose should follow at least six months but preferably 12 months after the second dose. It may be desirable to 
administer this dose with MMR and other vaccines, but at a different site, in children 15-18 months of age All 
children who received a primary senes of Poliovirus Vaccine Inactivated. or a combination of IPV and OPV. should 
be given a booster dose of OPV or IPV before entering school, unless the final (third dose) of the primary series 
was administered on or after the fourth birthday. 18 

The need to routinely administer additional doses is unknown at this time 18 

A final total of four doses is necessary to complete a series of primary and booster doses. Children and 
adolescents with a previously incomplete senes of IPY should receive sufficient additional doses to reach this 
number 


ADULTS 

Unvaccinated Adults: For unvaccinated adults at increased risk of exposure to poliovirus, a primary series of 
Poliovirus Vaccine Inactivated is recommended While the responses of adults to primary series have not been 
Studied, the recommended schedule for adults is two doses given at a 1 to 2 month interval and a third dose given 
6 to 12 months later. If less than 3 months but more than 2 months are available before protection is needed, 3 
doses of Poliovirus Vaccine Inactivated should be given at least 1 month apart. Likewise, if only 1 or 2 months are 
available, two doses of Poliovirus Vaccine Inactivated should be given at least 1 month apart. If less than 1 month 
ts available, a single dose of either OPV or IPV is recommended 

incompletely Vaccinated Adults: Adults who are at an increased risk of exposure to poliovirus and who have had 
at least one dose of OPV. fewer than 3 doses of conventional IPV or a combination of conventional IPV or OPV 
totalling fewer than 3 doses should receive at least 1 dose of OPV or Poliovirus Vaccine Inactivated. Additional 
doses needed to complete a primary series should be given if time permits 

Completely Vaccinated Adults: Adults who are at an increased risk of exposure to poliovirus and who have 


previously Completed a primary series with one or a combination of polio vaccines can be given a dose of either — 


OPV or IPV 9 


HOW SUPPLIED: Syringe. 0 5 mi with integrated needle (1 x 1 Dose package and 10 x 1 Dose package) — Product 
Nos 49281-8605-1 and 49281-8605-2 


STORAGE: The vaccine is stable if stored in the refrigerator between 2°C and 8°C (35°F and 46°F). The vaccine 
must not be frozen 
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PRECAUTIONS: General: Before injection of the vaccine, the physician should carefully review the recommenda- Manufactured by: 
tions for product use and the patient's medical history including possible hypersensitivities and side effects that PASTEUR MERIEUX Sérums & Vaccins S.A. Product Information 
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Family Physicians 
and Neonatology 


Sir.—It is regrettable that the editor 
who edits this section of THE JouRNAL is 
so ignorant of interspecialty relations 
that he or she would not have purged 
the slur to family practitioners in the 
letter by DiTraglia’ that appeared in 
the November 1990 issue. 

All specialties contribute in unique 
ways to the care of the patient. I am 
convinced that there are medical and 
family issues that family practitio- 
ners handle better than pediatri- 
cians, because of the family physi- 
cian’s involvement with other family 
members and in other acute care set- 
tings. One example is of a 4-year-old 
girl who presented with chest pains 
and was recognized by her family 
physician to have an acute myocar- 
dial infarction, despite the pediatri- 
cians’ diagnoses. I guess I have par- 
ticipated in the resuscitation of more 
newborns in the last 10 years than 
many pediatric oncologists, yet I 
would not disparage another spe- 
cialty because of disparate practice 
patterns. 

The general pediatricians and pe- 
diatric subspecialists who trained me 
were intent on spreading good pedi- 
atric care to the most children who 
could be reached. This should re- 
main our common goal rather than 
slandering each other, especially in 
eminent journals. 

Froyo L. McIntyre, MD 
Family Medicine 

76 Airline Rd 

South Dennis, MA 02660 


1. DiTraglia J. Neonatology blues. 
AJDC. 1990; 144:1180. 


In Reply.—1 am sorry that McIntyre 
considers my statement a slur. It was 
not intended to be derogatory. 

He states that we all offer unique 
care to children; this is what I meant. 
Even within specialties, different in- 
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dividuals have different strengths 
and training backgrounds. 

Iam comfortable with my role as a 
pediatrician and with the unique 
contribution I make to the care of pa- 
tients. I hope McIntyre is not inse- 
cure with his role as a family practi- 
tioner in his community. 

Jonn DiTracua, MD 
1835 Oakland Ave Bldg A 
Portsmouth, OH 45662 


Your Child’s Best Friend: 
TV or Not TV? 


Sir.—In the March 1991 issue of 
AJDC,' Dr Stiehm described his ex- 
perience with strict curtailment of his 
three daughters’ TV viewing so that 
they would devote more time to 
schoolwork, reading, music, and ex- 
ercise. This worked out well for his 
family, but it might not for others 
who have different interests and/or 
lack entertainment and learning al- 
ternatives. 

Television has been stigmatized as 
the “boob tube,” yet it also provides 
fine educational, news, public af- 
fairs, sports, music, and general en- 
tertainment programs. One must be 
selective to find good books in a 
library and good music on the radio; 
this also applies to TV programs. 
Thus, rather than proscribe TV, par- 
ents might be better advised to re- 
view the coming weeks’ TV fare, go 
over it with their children, and help 
them decide which programs of 
value to watch. Clearly, there is 
nothing wrong with children view- 
ing “Sesame Street”; “Mister Rog- 
ers”; “NoVA”; “The National Geo- 
graphic Explorer”; telecourses; 
plays, such as The Grapes of Wrath and 
Hamlet; selected well-regarded mov- 
ies and docudramas; operas, con- 
certs, “Live From Lincoln Center”; 
“Evening at Pops”; “20/20”; “60 Min- 
utes”; “The Civil War” series; “The 
Cosby Show”; a sports event or two; 
and the news, including Cable News 


Network’s coverage of events such 
as the Persian Gulf war. 

Television is a major educational 
tool for many people and may be 
their only real contact with the out- 
side world. (About 30% of US fami- 
lies do not subscribe to a newspa- 
per.) It is the only entertainment 
many families can afford. A large 
number of TV viewers are latchkey 
kids whose neighborhoods are un- 
safe and drug infested (Wall Street 
Journal. March 25, 1991: A-1). Their 
parents are often poor and single. It 
would be nice if those children had 
more recreational and educational 
options, but the reality is that they 
frequently do not. 

As they grow up, our children 
must adjust to the electronic age and 
put TV into reasonable perspective. 
We must teach them this without 
simply turning off the TV. My expe- 
rience with my three teenaged 
daughters has been that they tend to 
watch TV when there seems to be 
nothing better to do; they much pre- 
fer socializing with their friends, 
shopping, and engaging in more ac- 
tive pursuits. Also, their taste in mu- 
sic is not Brahms, which would put 
them to sleep when they do their 
homework. They prefer the Hot 30 
Countdown, featuring Timmy T; 
Tara Kemp; Escape Club; Styx; and 
Jellyfish (DP). 

Max Baper, MD 
2 SW Del Prado 
Lake Oswego, OR 97035 


1. Stiehm ER. Your child’s best friend: 
TV or not TV? AJDC. 1991;145:257. 


In Reply. —I agree with Dr Bader that 
there are worthwhile things on TV 
and that monitored, selective view- 
ing is harmless, amusing, and some- 
times educational. Such monitored 
viewing did not work at our house; 
nor, I daresay, does it work in most 
houses, so the choice is no monitor- 
ing or no TV. 

For the alcoholic, abstinence is 
necessary; for the nonalcoholic, ab- 
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stinence is harmless. I have yet to see 
any adverse emotional, social, or 
physical consequences of “hypotele- 
visionemia.” Has anyone? 
E. RicHarp StigeHM, MD 
Division of Allergy/ 
Immunology 
Department of Pediatrics 
UCLA School of Medicine 
10833 Le Conte Ave 
Los Angeles, CA 90024-1752 


Misdiagnosis of 
Reye’s-like Illness 


Sir.—There are a number of case re- 
ports in the literature describing chil- 
dren with inborn errors of metabo- 
lism who have previously been 
misdiagnosed as having Reye's 
syndrome.'* It is not known, how- 
ever, whether these cases represent 
rare events or whether the misdiag- 
nosis of Reye’s syndrome is common 
in clinical practice. 

We previously reported® the re- 
sults of an epidemiologic study in 
which we demonstrated that the as- 
sociation between Reye’s syndrome 
and prior exposure to aspirin was not 
accounted for by bias. In that study, 
potential cases of Reye’s syndrome 
were reported to the investigators 
from a network of 108 pediatric ter- 
tiary care centers throughout the 
United States and Canada. The pur- 
pose of the present report is to de- 
scribe the potential for misdiagnosis 
of Reye’s syndrome in clinical prac- 
tice by comparing the final diagnoses 
made by physicians who cared for 
the patients with the diagnoses made 
by a panel of three physicians with 
extensive knowledge and expertise 
in Reye’s syndrome. We also inves- 
tigated whether the age of the pa- 
tient, the severity of the illness, and 
a history of aspirin exposure might 
contribute to the misdiagnosis of 
Reye’s syndrome. 

The results of liver biopsies are of- 
ten accepted as conclusive evidence 
in either confirming or excluding the 
diagnosis of Reye’s syndrome.‘ 
However, abnormalities demon- 
strated by light microscopy are not 
specific to Reye’s syndrome and can- 
not be relied on to confirm the diag- 
nosis.”* Electron microscopy is now 
widely recommended to confirm the 
diagnosis, although, to our knowl- 
edge, no one has reported on the va- 
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Hospital 
Physicians 
Definite 
Uncertain 


Definitely not 
Total 
*Overall agreement equals 62% (39 of 63 patients). k, =.48. 





lidity or reliability of this technique 
as it is used in clinical practice. 

Research Methods.—IpeNTIFICATION AND 
ENROLLMENT OF Susyects. — Between Janu- 
ary 1986 and July 1987, surveillance clini- 
cians at each of 108 hospitals were asked 
to notify the researchers as soon as a pa- 
tient was admitted for whom the diagno- 
sis of Reye’s syndrome could be consid- 
ered, even if the diagnosis had already 
been ruled out. Subjects were ineligible if 
they had a history of Reye’s syndrome, 
chronic liver disease, chronic encephal- 
opathy, or a chronic disorder for which 
salicylates or acetaminophen were 
strongly indicated or contraindicated (eg, 
juvenile rheumatoid arthritis). After re- 
ceiving reports of potential subjects, 
physician-researchers (B.W.F., R.I.H., 
and E.D.S.), blind to the medication his- 
tory of the subject, decided on eligibility 
using predetermined guidelines. The 
guidelines had two purposes. The first 
was to allow for the early exclusion of 
children for whom there were already 
sufficient data to rule out conclusively the 
diagnosis of Reye’s syndrome (eg, nor- 
mal aminotransferase and ammonia lev- 
els). Second, the guidelines were in- 
tended to ensure that children were 
enrolled whenever there was any possi- 
bility that they might have Reye's syn- 
drome. 

Diacnostic CLASSIFICATION. —The “hos- 
pital diagnosis” was recorded as the dis- 
charge diagnosis on the hospital dis- 
charge summary sheet. This diagnosis 
was categorized as either definite Reye’s 
syndrome, uncertain Reye’s syndrome, 
or definitely not Reye’s syndrome. The 
uncertain category included those cases 
in which terms were used that suggested 
uncertainty, such as “possible Reye's 
syndrome,” and indeterminate expres- 
sions, such as “rule out Reye’s syn- 
drome.” The category “definitely not” 
Reye’s syndrome included those patients 
for whom an alternative diagnosis was 
recognized. 

Three physicians who have extensive 
research experience and clinical expertise 
in Reye’s syndrome were chosen to form 
an expert panel. The panel reviewed all 
data from each subject. These included a 


Definitely 
Not 


copy of the complete hospital record and 
a detailed account of the illness prior to 
hospitalization obtained through inter- 
views of all persons who had cared for the 
child. The panel then assigned each sub- 
ject to one of the three categories de- 
scribed above. Individual judgments 
were made by panel members before a 
consensus was reached. All references in 
the records to medications administered 
before hospitalization were removed be- 
fore review. 

The stage of severity of Reye’s syn- 
drome was classified according to the cri- 
teria developed by the National Institutes 
of Health Consensus Conference on 
Reye’s syndrome: stage 1 includes chil- 
dren with lethargy, and stage 2 requires 
evidence of combative behavior or delir- 
ium. Stages 3 through 5 include coma 
with increasingly severe neurologic defi- 
cits.” 

Review OF ELECTRON MICROGRAPHS OF 
Liver Biopsy Specimens. — Whenever elec- 
tron micrographs of liver biopsy speci- 
mens were available, copies were re- 
viewed by John Partin, MD, a member of 
the panel and an authority on abnormal- 
ities of liver ultrastructure in Reye’s syn- 
drome. The results of these reviews 
were made available to the panel before 
they reached their consensus. 

METHODS oF ANALysis.—The extent of 
agreement between the expert panel and 
the hospital physicians was assessed us- 
ing the percentage of observed agree- 
ment. We also calculated a weighted K 
statistic (kw) to correct for chance agree- 
ment. Individual weights were assigned 
as follows: 1 for complete agreement be- 
tween the hospital discharge diagnosis 
and the consensus of the expert panel; 1⁄2 
for a disagreement that is one category 
apart; and 0 fora disagreement that is two 
categories apart. The value of k,, can vary 
from +1, indicating perfect agreement, to 
0, indicating no better than chance agree- 
ment. The kw value was interpreted as 
follows: when the value of the index was 
less than .4, the rating of agreement was 
poor; when the index was between .4 and 
.59, the rating was fair; when the index 
was between .60 and 0.75, the rating was 
good; and when the index was greater 
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Patient Age < 3 y* Patient Age > 3 y* 


Definite Uncertain Definitely Not Definite Uncertain Definitely Not 


Hospital Physicians 


Definite 
Uncertain 


Definitely not 





*Overall agreement equals 46% (12 of 26 patients). ky =.29. 
tOverall agreement equals 73% (27 of 37 patients). kẹ =.54. 


than .75, the rating of agreement was ex- 
cellent." 


Results.—One hundred twenty- 
nine patients who met the eligibil- 
ity criteria were reported to the in- 
vestigators. Of these, 63 patients 
fulfilled the screening criteria as 
candidate case subjects, and com- 
plete data about them were ob- 
tained. These 63 patients were 
from 46 medical centers: 34 centers 
reported one case only, nine cen- 
ters reported two cases, and three 
centers reported three or more 
cases. Nineteen subjects (30%) 
were classified as having stage 1 
severity; 17 (27%) had stage 2; and 
27 (43%) had stage 3 or greater. 

Comparison oF Hosprtat DIAGNOSES 
With Diacnoses or Expert PANEL. — 
The comparison between the final di- 
agnoses made by hospital physicians 
and the diagnoses made by the expert 
panel are shown in Table 1. The panel 
confirmed the diagnosis of definite 
Reye’s syndrome in only 22 (65%) of 
the 34 hospital-diagnosed cases, and 
made the diagnosis of definite Reye’s 
syndrome in three other cases not 
considered to be definite Reye’s syn- 
drome by the hospital physicians. 
Only 10 (53%) of the 19 subjects con- 
sidered by the expert panel to defi- 
nitely not have Reye’s syndrome had 
been similarly classified by the hospi- 
tal physicians. Overall agreement 
was 62% and k, was .48, indicating 
only fair agreement, 

Substantial differences in levels of 
agreement existed between the ex- 
pert panel and hospital physicians 
depending on whether the child was 
aged 3 years or younger (26 subjects) 
or older than age 3 years (37 subjects) 
(Table 2). For the younger children, 
the overall agreement rate was only 
47% («,, = .29); for the older children, 
the overall agreement rate was 73% 
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(k,=.54). The expert panel con- 
firmed the diagnosis for only two 
(18%) of the 11 younger children 
compared with 20 (87%) of the 23 
older children diagnosed by the hos- 
pital as having definite Reye’s syn- 
drome (x?= 15.41; P<.0001). 

As might be expected, there was 
less agreement between the hospital 
physicians and the expert panel for 
those children classified as having 
stage 1 disease severity (overall 
agreement, 53% [10 of 19 patients]; 
kK, =.23) than for those children in 
stage 2 (overall agreement, 76% [13 
of 17 patients]; x, =.66), or stage 3 
and greater (overall agreement, 59% 
[16 of 27 patients]; kw =.43). 

Hospital physicians often made 
the diagnosis of definite Reye’s syn- 
drome even when a child had not re- 
ceived aspirin: 11 (33%) of the 33 
subjects who did not receive aspirin 
were considered to have definite 
Reye’s syndrome by the physicians 
who cared for them at the hospital. 
However, in only two (18%) of these 
11 cases was the diagnosis confirmed 
by the expert panel who were blind 
to information about exposure to as- 
pirin. 

Use or Liver Biopsy SPECIMENS AND 
CompaRISON OF Resutts Wit Experts’ 
Review.—Liver biopsies were per- 
formed on 13 subjects and postmor- 
tem liver specimens were available 
for five other patients. Biopsies were 
performed no more frequently for 
those children aged 3 years or 
younger than for those children 
older than 3 years (31% vs 27%). 
Electron microscopy was performed 
on 14 specimens and photomicro- 
graphs of 13 of these specimens were 
available for review by the expert 
physician. Of the seven cases con- 
sidered by hospital pathologists to be 
diagnostic of Reye’s syndrome, only 


two were considered diagnostic by 
the experts; two others were ques- 
tionable, and three were considered 
inconsistent with Reye’s syndrome. 
Overall agreement was only 46%, 
and kw was .27, indicating poor 
agreement. 


Comment.—The results of this 
study demonstrate that a diagnosis 
of Reye’s syndrome in pediatric ter- 
tiary care hospitals was often not 
confirmed when the data were re- 
viewed by a panel of experts. One 
third of cases were considered by an 
expert panel to be misdiagnosed. 
The study was performed between 
1986 and 1987 when the incidence of 
Reye’s syndrome was declining. As 
the incidence of true cases of Reye's 
syndrome declines further, a greater 
proportion of those patients given 
the diagnosis will likely be misdiag- 
nosed. 

Of the 12 patients considered to 
have false-positive diagnoses, nine 
were younger than age 3 years. 
The reluctance of the expert panel 
to make the diagnosis of Reye's 
syndrome in a young child is al- 
most certainly due to their concern 
that inborn errors of metabolism 
had not been excluded as an alter- 
native diagnosis. At the same time, 
in only one (2%) of the 63 subjects 
was a definitive diagnosis of an in- 
born error of metabolism made, 
and in only five (19%) of the 26 
children aged 3 years or younger 
were investigations requested that 
were specific for these disorders. It 
appears from these data that the 
warnings to clinicians to consider 
the possibility of inborn errors of 
metabolism when faced with a 
young child with a Reye’s-like ill- 
ness are going largely unheeded. 

Even as the incidence of Reye’s 
syndrome declines, physicians need 
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to be careful that children who 
present with a Reye’s-like illness are 
not misdiagnosed. Young children, 
in particular, may require biochemi- 
cal investigations for inborn errors of 
metabolism, and a liver biopsy may 
be indicated. In addition, review of 
the biopsy specimen by someone 
who is experienced in interpreting 
electron micrographs in patients 
with Reye’s syndrome may help to 
avoid misdiagnoses. 
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Syringomas in Down 
Syndrome 


Sir.—Syringomas are small, skin- 
colored or slightly yellow, firm pap- 
ules that frequently appear in crops 
and are usually located in the perior- 
bital area (Figure). They may also 
appear on the side of the neck, 
cheeks, thorax, abdomen, axilla, and 
pubic area. An association between 
Down syndrome (DS) and syringo- 
mas was first reported by Butter- 
worth et al' in 1964. They studied a 
residential population whose ages 
ranged from 10 to 52 years; the ma- 
jority of the patients were adults. The 
incidence of syringomas in the pop- 
ulation with DS was 18.5%, with 26% 
of the women and 13% of the men 
having syringomas. The comparison 
group, 1001 mentally retarded indi- 
viduals without DS, had a 0.6% inci- 
dence of syringomas. Another study 
in 1976,* also of institutionalized res- 
idents with DS, reported an inci- 
dence of syringomas in 26.6% of the 
male and 58.1% of the female sub- 
jects. There are no reports concern- 





Syringomas seen in child with Down syn- 
drome. 


ing the association of DS and syrin- 
gomas in a younger population. 
Patients and Methods. —In an attempt to 
confirm the results of previous studies, 
but in a younger population, 32 patients 
with DS between ages 14 and 25 years 
who were being seen for routine 
follow-up in our DS clinic were evaluated 
for facial syringomas. Because syringo- 
mas usually do not appear before pu- 
berty, only patients with DS aged 14 
years or older were included in the study. 
These patients were followed up for an 
average of 13 years. A comparison group 
of 50 children without DS with and with- 
out mental retardation and matched for 
age was examined for the presence of sy- 
ringomas. The syringomas in both 
groups were restricted to the face. 
Results. —Fifteen (46.9%) of the 32 
patients with DS examined had sy- 
ringomas. The majority of patients 
studied (62.5%) were in the 14- to 
20-year age group and 21 (65.6%) of 
the 32 patients were men. Eight 
(38%) of the men and seven (63.6%) 
of the women had syringomas. Pa- 
tients with syringomas did not have 
a greater incidence of congenital 
heart disease, hypothyroidism, or 
other abnormalities associated with 
DS than the group with DS without 
syringomas, although one did have 
diabetes mellitus. One of the 50 pa- 
tients of the control group matched 
for age (a patient with Williams syn- 
drome) had facial syringomas. 
Comment. —The results of this study 
substantiate the findings of two prior 
reports concerning an association of 
syringomas with DS. The rate of oc- 
currence in our patients was higher 
than anticipated because of the pre- 
ponderance of men and younger indi- 
viduals in our study group (syringo- 
mas appear more commonly in 
women and older individuals). How- 
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ever, this may be spuriously high due 
to the relatively small number of pa- 
tients in the study group. 

Syringomas were first described 
by Kaposi in 1876. They are uncom- 
mon, appear usually during puberty, 
and have been reported to occur in 
families. They are usually 1 to 3 mm 
in diameter but can be larger. Syrin- 
gomas are benign, and there are no 
reports of them undergoing malig- 
nant degeneration. Histologic, his- 
tochemical, and electron microscopic 
findings show a close relationship 
between syringomas and intraepi- 
thelial eccrine sweat gland ducts. 
Brownstein? described syringomas 
as adenomas of the intraepidermal 
portions of the eccrine duct. Small 
cystic ducts as well as solid epithelial 
strands embedded in fibrous stromas 
are seen on histologic examination of 
the upper and middle area of the 
dermis. 

Syringomas may be mistaken for 
xanthomas because of their location 
around the eyes. However, xantho- 
mas are somewhat larger and yellow- 
ish in color, while syringomas have a 
flesh-like or light yellow color. 

Treatment is usually not necessary 
except for cosmetic reasons. Iso- 
tretinoin has recently been used to 
treat syringomas, but it is not recom- 
mended for routine treatment be- 
cause of the benign nature of these 
skin lesions and the possible risks of 
the medication.* 

The association of syringomas and 
DS has not previously been reported 
in the pediatric literature. It is impor- 
tant for pediatricians to be aware of 
the significance of syringomas in pa- 
tients with DS so that they can in- 
form the patient and family of the 
benign nature of these lesions and 
not subject the patient to an unnec- 
essary evaluation. 

Murray Feincotp, MD 

National Birth Defect Center 

Franciscan Children’s 
Hospital 

30 Warren St 

Boston, MA 02135 
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Congenital Syphilis 
Associated With 
Negative Results of 
Maternal Serologic 
Tests at Delivery 


Sir.—The incidence of congenital 
syphilis has steadily increased in the 
last decade. In 1988, 691 cases of 
early congenital syphilis were re- 
ported to the Centers for Disease 
Control.’ This is the largest number 
of cases reported to the centers since 
the early 1950s, when penicillin be- 
came widely used to treat syphilis in 
pregnant women.' Because congeni- 
tal syphilis generally can be pre- 
vented by detection and treatment of 
syphilis early in pregnancy, failure to 
obtain adequate prenatal care is be- 
lieved to be the most important fac- 
tor associated with congenital syph- 
ilis.!? 

Current recommendations from 
the Centers for Disease Control re- 
quire that all states perform serologic 
screening tests for detecting syphilis 
at the beginning of prenatal care. 
Additional screenings at the begin- 
ning of the third trimester (28 weeks) 
and at delivery also are recom- 
mended for mothers who live in ar- 
eas with high incidences of 
syphilis.** This approach will reveal 
almost all cases of antepartum infec- 
tion. However, it may not detect in- 
fection acquired immediately before 
delivery when results of serologic 
tests may be negative.* We describe 
three infants born to mothers with 
peripartum syphilis that was not di- 
agnosed by routine serologic screen- 
ing at delivery. Two mothers were 
seronegative at delivery, but their 
infants later developed evidence of 
congenital syphilis. The third infant 
was born to a seronegative mother 
with primary syphilis diagnosed 
post partum; this infant was asymp- 
tomatic and received prophylactic 
antimicrobial therapy after delivery. 
These cases underscore the limita- 
tions of current prenatal screening 
methods. 


Patient Reports. —Patient 1.—A 2385-g 
male was delivered vaginally at 36 weeks’ 
gestation to a 20-year-old black woman. 
The pregnancy was uncomplicated and 
the result of a maternal rapid plasma re- 
agin (RPR) test did not show reactivity at 
delivery. No maternal genital lesions 
were noted. Results of physical examina- 
tion of the infant were normal, and he 
and his mother were discharged from the 
hospital. Two months after delivery, the 
mother was diagnosed with salpingitis 
due to Neisseria gonorrhoeae and received 
ceftriaxone sodium and doxycyclinehy- 
clate. No genital lesions were noted; a 
serologic test to detect syphilis was not 
performed at that time. 

The infant was in good health until age 
2% months, when he developed clear 
rhinorrhea and a generalized maculopap- 
ular rash with oval red lesions and su- 
perficial desquamation. On presentation 
at the emergency department, he- 
patosplenomegaly and axillary adenopa- 
thy were noted. Roentgenograms of the 
long bones revealed symmetric osteo- 
chondritis and periostitis. Laboratory 
evaluation revealed a hemoglobin level of 
90 g/L, hematocrit of 0.27, and a platelet 
count of 422x10*/L. The alanine ami- 
notransferase, aspartate aminotrans- 
ferase, and y-glutamyltransferase (GGT) 
levels were 65, 140, and 128 U/L, respec- 
tively. The total bilirubin level was 
6 pmol/L. The serum VDRL titer was 
1:128, and the result of the microhemag- 
glutination assay to detect Treponema pal- 
lidum (MHA-TP) antibody showed reac- 
tivity. Laboratory test results of the 
infant's cerebrospinal fluid showed no 
white blood cells and normal glucose and 
protein concentrations. The cerebrospi- 
nal fluid was nonreactive during VDRL 
testing. The IgM reactivity of whole se- 
rum with T pallidum antigens was exam- 
ined using Western blotting"; an IgM 
resonse to T pallidum antigens with ap- 
parent molecular masses of 47, 45, and 17 
kd was observed. The infant was diag- 
nosed as having congenital syphilis and 
received 200 000 U/kg of intravenous pen- 
icillin G daily for 10 days. There was no 
history or physical signs of sexual abuse. 

The mother’s VDRL titer was 1:8, and 
the result of an MHA-TP assay showed 
reactivity. Antibody to the human immu- 
nodeficiency virus (HIV) was not de- 
tected. She was diagnosed as having 
early latent syphilis and was treated with 
2.4 million U of benzathine penicillin G 
intramuscularly. 


Patient 2. —A 3550-g female was deliv- 
ered vaginally at 40 weeks’ gestation to a 
20-year-old black woman following an 
uncomplicated pregnancy. The result of a 
maternal RPR test at delivery did not 
show reactivity, and there were no signs 
of 1° or 2° syphilis. Results of physical ex- 
amination of the newborn were normal. 
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At age 2 months, the infant appeared to 
experience pain when lifted at the shoul- 
ders, and subsequently the parents noted 
decreased movement of the left arm. The 
infant was taken to the emergency de- 
partment for evaluation. Roentgeno- 
grams of the long bones revealed sym- 
metric osteochondritis and periostitis of 
the upper and lower extremities and os- 
seous destruction of the proximal medial 
tibial metaphysis (Wimberger’s sign). 
There was no associated rash or he- 
patosplenomegaly; bilateral axillary lym- 
phadenopathy was present. Laboratory 
evaluation revealed a hemoglobin level of 
80 g/L, hematocrit of 0.25, reticulocyte 
count of 34 x 10-°, and a platelet count of 
724 x 10°/L Results of liver function tests 
were normal. The serum VDRL titer was 
1:128, and the result of the MHA-TP as- 
say showed reactivity. Examination of 
the cerebrospinal fluid revealed the fol- 
lowing values: red blood cell count, 
16x 10°/L; white blood cell count, 
25 x 10°/L (0.24 mononuclear, 0.69 lym- 
phocytes, and 0.07 segmented cells); and 
a protein level of 0.51 g/L. The result of a 
VDRL test did not show reactivity. The 
infant was hospitalized and diagnosed as 
having congenital syphilis. She was 
treated with 150000 U/kg of intravenous 
penicillin G daily. A dose of 37500 U/kg 
was administered every 6 hours for 
10 days. Western blot analysis" revealed 
serum IgM reactivity with the 47- and 
45-kd antigens of T pallidum. There was 
no evidence of physical or sexual abuse. 

The mother’s VDRL titer was 1:512; the 
result of an MHA-TP assay did not show 
reactivity. She had palmar and plantar 
rashes consistent with secondary syphilis 
and received 2.4 million U of benzathine 
penicillin G. She lacked antibody to HIV. 


Patient 3.—A 2550-g female was deliv- 
ered vaginally at 36 weeks’ gestation to a 
28-year-old black woman who had re- 
ceived no prenatal care. The result of an 
RPR test of the mother at delivery did not 
show reactivity. However, on the second 
day after delivery, an ulcerated perineal 
lesion was noted that contained motile 
spirochetes detected with darkfield mi- 
croscopy. The result of an MHA-TP assay 
did not show reactivity. The mother’s se- 
rum did not exhibit a prozone reaction; 
diluted serum was nonreactive during 
VDRL testing. She was diagnosed as 
having primary syphilis and was treated 
with 2.4 million U of benzathine penicil- 
lin G intramuscularly. The result of a test 
to detect antibody to HIV was negative. 
Results of physical examination of the in- 
fant were normal. Roentgenograms of 
the long bones and results of complete 
blood cell count and liver function tests 
were also normal. The result of a VDRL 
test performed on umbilical-cord blood 
did not show reactivity. No specific fetal 
IgM antibody to T pallidum antigens in 
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whole serum was detected using Western 
blot analysis." The infant received an in- 
tramuscular injection of benzathine pen- 
icillin G (50 000 U/kg). 

Comment.—Routine serologic test- 
ing of mothers during pregnancy 
and at delivery is essential to prevent 
congenital syphilis.* However, limi- 
tations on the usefulness and reliabil- 
ity of such screening tests exist. Se- 
rologic tests are poor diagnostic tools 
during the incubation or early pri- 
mary stage of syphilis. During those 
times, results of the nontreponemal 
(RPR or VDRL) tests may not show 
reactivity because reactivity occurs 
approximately 4 to 8 weeks after the 
infection is acquired and several days 
to 1 week after the development of a 
chancre. '™!? In primary syphilis, non- 
reactivity to nontreponemal tests is 
reported to occur in approximately 
one fourth to one third of cases.” 
Nonreactivity during the MHA-TP 
assay and the fluorescent trepone- 
mal antibody absorption test occurs 
in as many as 36% and 18% of cases 
of primary syphilis, respectively.’ It 
is clear that no single test or combi- 
nation of tests will detect all cases of 
maternal syphilis and prevent neo- 
natal infection. Our cases highlight 
these limitations, which are due to 
the natural history of the develop- 
ment of clinical signs of syphilis and 
production of antibody to that infec- 
tion. As shown in the mothers of pa- 
tients 1 and 2, the mother may trans- 
mit infection to the fetus during the 
period of seronegativity in early pri- 
mary or incubating syphilis. The im- 
portance of diligent physical exami- 
nation to detect suspicious lesions 
supplemented by darkfield or immu- 
nofluorescence microscopic”? exami- 
nation in the diagnosis of primary 
syphilis is demonstrated in the 
mother of patient 3. 

Another possible explanation for 
the nonreactivity during nontrepo- 
nemal tests is the prozone phenom- 
enon.*** Less than 2% of serum 
samples from patients with second- 
ary syphilis will exhibit a prozone ef- 
fect.*®1? This phenomenon is due to 
excess reagin antibody, which pre- 
vents flocculation in the undiluted 
serum sample. When diluted, the 
serum will usually exhibit titers of 
1:16 or greater. The prozone reaction 
was not specifically sought in serum 
samples from the mothers of patients 
l and 2. It is unlikely, however, that 


it contributed to the nonreactivity 
during nontreponemal testing in our 
patients. Serum exhibiting a prozone 
phenomenon will show a nonreac- 
tive, rough appearance or be weakly 
reactive during nontreponemal test- 
ing.” Serum samples with such 
equivocal reactions are diluted rou- 
tinely in our laboratory and, if the 
prozone effect were present, it 
would have been detected in our pa- 
tients. 

There was no history or physical 
evidence of sexual abuse in patients 1 
and 2. Moreover, syphilitic osteo- 
chondritis and periostitis require ap- 
proximately 5 and 16 weeks, respec- 
tively, to become demonstrable on 
long bone roentgenograms.™* This 
period is consistent with perinatal ac- 
quisition of T pallidum in both infants. 

With the dramatic increase in the 
incidence of congenital syphilis, ar- 
eas with a high prevalence of infec- 
tious syphilis in women of childbear- 
ing age may need to screen women 
post partum to detect prior incubat- 
ing or seronegative primary infection 
at delivery. Moreover, if a woman 
with a child younger than 1 year is 
diagnosed to have primary, second- 
ary, or early latent syphilis, that child 
should be fully evaluated for signs of 
congenital syphilis, tested serologi- 
cally, and treated accordingly. When 
a woman is treated for late syphilis, 
all of her young children should also 
be evaluated. Only with adequate 
prenatal care and postpartum evalu- 
ation will congenital syphilis be pre- 
vented. 
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Department of Pediatrics 
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Response of Seronegative 
Adults to Measles 
Immunization 


Sir.—In March 1990 we published a 
study in AJDC' indicating that adult 
hospital employees, with significant 
frequency, tested seronegative to 
measles. We identified 16 such work- 
ers whom we subsequently immu- 
nized with monovalent measles vac- 
cine. We further recommended and 
initiated a screening program to test 
new employees for immunity to 
measles and to immunize those who 
tested seronegative. 
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Correspondents have suggested to 
us that these seronegative individu- 
als might represent primary immu- 
nization failures, and, therefore, a 
significant number might not sero- 
convert following the administration 
of vaccine. Some expressed interest 
in follow-up data on this population. 

Accordingly, we solicited and 
were able to obtain serum samples 
from 15 seronegative individuals and 
study them by the methods de- 
scribed in our article.’ Of these 15 
employees who were subsequently 
vaccinated, 13 were members of the 
original group of 16 and two were 
employees identified in our ongoing 
screening program. 

All 15 employees tested developed 
immunity to measles following vac- 
cination. These data suggest that se- 
ronegative adults do not represent 
individuals who fail to respond to 
measles vaccination. Although the 
group we studied was small, their 
response to vaccination does not ap- 
pear to differ significantly from that 
of the population at large.’ 

HERBERT BRAUNSTEIN, MD 
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Improvement of Leukemic 
Hyperleukocytosis With 


Only Fluid and 
Allopurinol Therapy 


Sir.—Children with leukemic hyper- 
leukocytosis (>100 x 10°/L) may have 
manifestations of hyperviscosity 
with disseminated intravascular co- 
agulation, intracranial hemorrhage, 
and pulmonary insufficiency as well 
as the tumor lysis syndrome.’ Initial 
treatment before chemotherapy in- 
cludes vigorous intravenous fluid 
therapy, allopurinol, and intrave- 


nous sodium bicarbonate to decrease 
the risk of uric acid nephropathy. 
Some patients have received leuka- 
pheresis, exchange transfusion, or cra- 
nial irradiation to treat or prevent the 
manifestations of hyperviscosity.’° A 
current protocol recommends leuka- 
pheresis or exchange transfusion if the 
cytocrit (volume of packed red blood 
cells and volume of packed white 
blood cells) is greater than 0.30.° 
Three patients had a marked drop 
(52% to 89%) in leukocyte count dur- 
ing 1 to 2 days while receiving intra- 
venous hydration, sodium bicarbon- 
ate, and allopurinol therapy and be- 
fore receiving any chemotherapy. 
Thus, the more aggressive measures 
may be avoided in some patients who 
have no symptoms of hyperviscosity 
and whose leukocyte counts decrease 
to levels at which there is no longer a 
concern about hyperviscosity. 


Patient Reports.—Data from the three 
patients are outlined in the Table. No 
patient had any manifestations of the 
hyperviscosity syndrome and no child 
was Clinically dehydrated or had labo- 
ratory evidence of dehydration as as- 
sessed by tests of urine specific gravity 
and blood urea nitrogen. The liver and 
spleen in patient 1 were palpable 7 cm 
below the costal margins; the spleen in 
patient 2 was palpated down to the 
umbilicus, and the liver was not en- 
larged; and the liver and spleen in pa- 
tient 3 were palpated down 6 and 4 
cm, respectively. 

The uric acid and creatinine levels were 
normal and remained normal during the 
hydration period. Only patient 1 had a 
cytocrit determination (0.20). Manual 
counts were done when the leukocyte 
count was greater than 100 x 10°/L, and 
immunologic typing and cytochemistry 
confirmed the type of leukemia. All pa- 
tients were treated with Children’s Can- 
cer Study Group protocols. Patient 1 
received an autologous transplant and 8 
months later was free of disease; patient 
2 received treatment for 3 years and has 
not been receiving treatment for 1 year; 
and patient 3 remained in remission 5 
months after she completed 2 years of 
chemotherapy. 


Comment.—The observation of a 
significant decrease in the leukocyte 
count in children with leukemia 
shortly after admission and before re- 
ceiving chemotherapy has been ob- 
served by others but not documented 
in the literature, to my knowledge.”* 
The changes were attributed to the 
stress of hospitalization and the re- 
sulting secretion of corticosteroids. 


The Pediatric Forum 969 


T a 


Initial 


Sy 


Patient No/ Type of WBC Count, 


x 10°YL 


Age Leukemia 


Blasts Administration, h 


THE PEDIATRIC FORUM 


After Hydration 
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WBC Count, 
x 10°/L 
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*AML indicates acute myelocytic leukemia; ALL, acute lymphocytic leukemia; and WBC, white blood cell. 


Some children with acute lympho- 
cytic leukemia are exquisitely sensi- 
tive to small doses of corticosteroids, 
and this theory is perhaps plausible. 
It would not, however, explain the 
52% decrease in leukocyte count of 
patient 1 who had acute myelocytic 
leukemia. Such marked sensitivity to 
corticosteroids would be most un- 
usual in that form of leukemia. 

The infrequent temporary remis- 
sions following blood transfusions 
have also been attributed to a stress 
reaction.” Two of the three patients 
(patients 1 and 3) received packed red 
blood cells during the hydration pe- 
riod, but I believe that this is an un- 
likely explanation. Only patient 3 had 
evidence of infection (sepsis) that 
could also be associated with tempo- 
rary remissions.’ No antileukemic ef- 
fect has ever been attributed to al- 
lopurinol, sodium bicarbonate, or in- 
travenous fluids, to my knowledge. 

It is not known whether the de- 
creases in leukocyte count reflect an 
actual decrease in leukemic cell mass 
or are only the result of redistribu- 
tion, ie, into the marginal leukocyte 
pool, spleen, or liver. The three pa- 
tients had very large spleens and, 
conceivably, expansion of the blood 
volume with intravenous fluids may 
have increased the circulation in the 
enlarged spleens, resulting in in- 
creased sequestration of the leuke- 
mic cells. Marginal pools have not 
been studied in leukemic patients, to 
my knowledge, but it seems unlikely 
that this explains the shifts of the 
magnitude observed in these pa- 
tients. 

Allopurinol is a xanthine oxidase 
inhibitor that reduces the production 
of uric acid by inhibiting the biochem- 
ical reactions immediately preceding 
its formation. It acts on purine catab- 
olism without disrupting the biosyn- 
thesis of purines and has no known 
antileukemic effect. The absence of 
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an elevated uric acid level during the 
hydration period does not rule out 
leukemic cell destruction since the 
patients were receiving allopurinol 
and sodium bicarbonate to decrease 
the risk of uric acid nephropathy. 

Thus, there appears to be no obvi- 
ous explanation for this phenome- 
non, but it does occur in some pa- 
tients and has clinical relevance. | 
suggest that a 24- to 48-hour regimen 
of intravenous fluid, allopurinol, and 
sodium bicarbonate be administered 
to a child with leukemic hyperleuko- 
cytosis who has no signs or symp- 
toms of hyperviscosity. Following 
this trial, a decision could be made 
about whether more aggressive mea- 
sures, ie, exchange transfusion or 
leukapheresis, are necessary de- 
pending on the change in leukocyte 
count or the development of manifes- 
tations of hyperviscosity. The de- 
creased viscosity associated with ane- 
mia often helps to compensate for the 
increased viscosity due to the hyper- 
leukocytosis; therefore, blood trans- 
fusions should be avoided, if possi- 
ble. 

It should be noted that in a series 
of 124 children with acute lympho- 
blastic leukemia and leukocyte 
counts greater than 200 x 10°/L, the 
incidence of intracranial hemorrhage 
was only 3% and hemorrhages in 
three of the four patients occurred 
before presentation.' Patients who 
present with symptoms of hypervis- 
cosity should be treated with ex- 
change transfusion or leukapheresis 
to immediately correct the hypervis- 
cosity. Further studies would help to 
verify these changes in leukocyte 
counts before chemotherapy and to 
explain the mechanism. 

Anpre D. Lascar, MD 
Children’s Hospital 
Albany Medical College 
New Scotland Ave 
Albany, NY 12208 
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Myopathy Associated With 
Ketoconazole Treatment 
Sir.—Ketoconazole is an imidazole- 


derivative, broad-spectrum antimy- 
cotic agent, with relatively limited 
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toxicity compared with other anti- 
fungal medications. However, gas- 
trointestinal disturbances, hepato- 
toxicity, impaired adrenal steroido- 
enesis, gynecomastia, and immune 
emolytic anemia have been re- 
rted in association with ketocona- 
zole treatment.'* We noticed myop- 
athy with a significant increase of 
serum creatine phosphokinase dur- 
ing ketoconazole treatment, indicat- 
ing a possible drug-induced myosi- 
tis. To our knowledge, there has 
been no fully documented report of 
myopathy associated with the use of 
this i although myalgia has been 
reported in two patients* and mus- 
weakness in one patient.‘ 


Patient Report.—A 17-year-old boy af- 
flicted with autoimmune polyglandular 
syndrome type I presented with hy- 
poparathyroidism, Addison’s disease, 
alopecia universalis, and mucocutaneous 
candidiasis was treated with ketocona- 
zole (200 mg/d) because of worsening oral 
candidiasis. Within a week, doctors no- 
ticed clinical improvement of the oral le- 
sions, but concomitantly, the patient de- 
veloped significant weakness and diffuse 
myalgia, particularly of the shoulder gir- 
dle muscles. The serum creatine phos- 
phokinase level, which had been normal 
2 months earlier, rose to 5200 U/L (normal 
range, 24 to 200 U/L), and of this, 96% 
was isoenzyme of skeletal muscle origin. 
Liver enzyme levels remained un- 
changed, serum electrolyte levels were 
normal, and no antiskeletal muscle anti- 
bodies were found. The electrocardio- 
gram was normal, but the electromyo- 
gram revealed a distinct myopathic 
pattern. Ketoconazole therapy was dis- 
continued 8 days after its start, and rapid 
clinical improvement followed with 
eventual disappearance of myalgia and 
weakness. One week after withdrawal of 
the drug therapy, the serum creatine 
phosphokinase level had decreased to 
480 U/L, and after 3 weeks to 96 U/L. Re- 
peated electromyogram obtained 5 weeks 
after withdrawal of ketoconazole therapy 
was normal; viral cultures were negative. 
Results of serologic tests for influenza A, 
influenza B, adenovirus, enterovirus, cy- 
tomegalovirus, herpesvirus, hepatitis A 
virus, hepatitis B virus, Epstein-Barr vi- 
rus, mycoplasma, streptococci, and Tox- 
oplasma remained unchanged. 

Results of a macrophage inhibiting fac- 
tor test? for ketoconazole were negative, 
and results of a mast cell degranulation 
test® for ketoconazole were positive, in- 
dicating the possible presence of IgE an- 
tibodies to the drug. However, the rela- 
tionship of this finding to the myositis is 
questionable. 


Comment.—There have been re- 
ports of myositis or myasthenia in 
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patients with mucocutaneous can- 
didiasis, but these cases were usually 
associated with long-standing mus- 
cle disease or thymoma.’ Chest 
roentgenography failed to show an 
enlarged thymus in our patient. 
Moreover, the temporary relation- 
ship between clinical symptoms and 
laboratory evidence of myositis 
shortly after the start of ketoconazole 
treatment, and their rapid resolution 
after discontinuation of this medica- 
tion, suggest a drug-related myopa- 
thy. 
~ Ben-Zion Garty, MD 
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Gallstones in Children 


Sir.—Recently, Reif et al’ described 
50 children and adolescents with 
gallstones and discussed the condi- 
tions associated with the develop- 
ment of gallstones in children, with 
the exception of erythropoietic pro- 
toporphyria (EPP). Of the two most 
common porphyrias, EPP rivals por- 
phyria cutanea tarda in prevalence, 


and is characterized clinically by 
photosensitivity commencing in 
childhood and biochemically by ex- 
cessive amounts of red blood cell 
protoporphyrins.* Protoporphyrin is 
excreted in the bile and gallstones, 
which are partially composed of pro- 
toporphyrin and have been reported 
in about 12% of patients with EPP 
who are liable to produce symptoms 
at an unusually early age.’ Determi- 
nation of the protoporphyrin solubil- 
ity in the bile and the mechanism by 
which gallstones form in patients 
with EPP is poorly understood. Re- 
sults of scientific research on rat 
models have shown that biliary pro- 
toporphyrin excretion depends on 
bile acids and, if bile acid excretion 
rates decrease, biliary concentration 
of protoporphyrin increases, which 
may predispose to gallstones.* 

Ten of the 50 patients described by 
Reif et al had no associated condi- 
tions, and their disease was catego- 
rized as idiopathic. Patients with EPP 
may experience photosensitivity 
without any objective physical signs; 
if their complaint is initially dis- 
missed by their family physician, 
they may fail to mention it to future 
physicians.° It is important not to 
miss the diagnosis of EPP because a 
number of patients may develop fa- 
tal liver disease and there is evidence 
that early detection can improve the 
outcome.‘ Therefore, I suggest that a 
medical history should be taken for 
photosensitivity for those children 
with idiopathic gallstones; if present, 
red blood cell protoporphyrin levels 
should be determined. If cholecys- 
tectomy is performed, sections of the 
gallstones can also be examined with 
fluorescence microscopy to detect 
protoporphyrins.’ 

Dav J. Topp, MRCP(UK) 
Department of Dermatology 
Royal Victoria Hospital 
Grosvenor Road 
Belfast BT12 6BA, 
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Obesity and 
Body-Mass Index 


Sir.—The discussion on the percen- 
tile curves of body-mass index (BMI) 
by Hammer et al! alerts the pediatri- 
cian to another method of getting 
more involved in clinical nutrition. 
Pediatricians see a_ significant 
amount of nutritional problems, es- 
pecially obesity, and can apply these 
curves to help improve the patient's 
weight per height. However, the au- 
thors hedge on the diagnosis of obe- 
sity by saying “ . . . we have found 
the 95th percentile BMI to be a con- 
servative cutoff point for defining 
obesity in childhood.” There are bet- 
ter criteria for defining obesity, es- 
pecially for adolescents. These can be 
extracted from the National Center 
for Health Statistics? and were re- 
cently reprinted.’ Using these tables 
for ages 12 to 17 years, the ideal body 
weight can be estimated, and obesity 
can be defined as greater than 20% 
above the ideal. body~weight. We 
recommend that clinicians post these 
tables in their offices and refer to 
them when estimating the ideal body 
weight and percentile of ideal body 
weight. 

With respect to estimation of body 
fat, skinfold measurements can be 
imprecise and inaccurate, but in 
trained hands, skinfold measure- 
ments can add an important step in 
assessing body fat. In 1988, Slaugh- 
ter et al* published equations for es- 
timating the percentile of body fat in 
preteens and teenagers using two 
simple skinfold measurements with 
a standard error of about 3.8%. The 
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value of these equations is that they 
were established using a four- 
component model and represent the 
best method of computation available. 
The BMI graphs and table pro- 

vided by Hammer et al are an im- 
portant step in getting the pediatri- 
cian to make a more accurate 
assessment of the patient’s weight 
per height, and the authors should 
be congratulated in providing the 
pediatrician with a tool to get more 
involved in clinical nutrition. In ad- 
dition, the tables for estimating the 
percentile of ideal body weight for 
the National Center for Health Sta- 
tistics in using skinfold measure- 
ments and the equations developed 
by Slaughter et al might increase 
the pediatrician’s skill in diagnos- 
ing obesity even further. 

ALBERT C. HERGENROEDER, MD 

Baylor College of Medicine 

Adolescent Medicine 
6621 Fannin 
Houston, TX 77030 
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In Reply.—We agree with Dr Hergen- 
roeder’s contention that pediatri- 
cians should become more involved 
in problems of clinical nutrition. In 
our article, we chose not to recom- 
mend a specific BMI or percentile of 
BMI as a criterion for the diagnosis of 
obesity. Until a level of BMI is iden- 
tified that is either associated with an 
increase in morbidity, or predictive 
of later morbidity or mortality, the 
specification of a diagnostic cutoff 
point for obesity during childhood 
remains somewhat arbitrary.’ Rather 
than emphasizing the diagnosis of 


obesity, we recommend that clini- 
cians use longitudinal assessments 
of BMI to monitor changes in weight 
relative to height and age, and that 
investigators continue to study the 
pattern of development of BMI and 
its relevance as a predictor of obesity. 
For example, Rolland-Cachera et al? 
have identified the timing of the ad- 
iposity rebound as a predictor of later 
obesity. 

Further research is needed to 
demonstrate increased morbidity in 
association with either elevation of 
BMI, as identified for adults by the 
National Institute of Health Con- 
census Development Conference 
on Obesity (26.9 kg/m? for women 
and 27.2 kg/m? for men), or per- 
centiles of BMI during childhood or 
adolescence. 

Since BMI is influenced by lean 
and fat tissue, it should not be con- 
strued as a measure of fatness. Mea- 
surement of skinfold thickness pro- 
vides an estimate of subcutaneous fat 
deposition, which is correlated with 
BMI.* In those circumstances that re- 
quire an estimate of body fatness, 
skinfold thickness or other indirect 
measures of fatness should be em- 
ployed. 

Lawrence D. Hammer, MD 
Darre_t M. Witson, MD 
Department of Pediatrics 
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The Clinic Attending: Teaching Strategies 
for Patient Encounters 





Barton Schmitt, MD 


Bart recently left the board after 10 
years of dedicated effort. This contri- 
bution reflects his observations on an 
important academic function, appro- 
priate teaching objectives for the in- 
structor and learner. 

Bart comes to this discipline with 
superb credentials. He has directed 
the General Consultative Services at 
the University of Colorado and Chil- 
dren’s Hospital in Denver since 1986. 
He has also directed the telephone 
triage program since 1988, which en- 
ables the nursing staff in the emer- 
gency department to respond to pa- 
rental inquiries. He also established 
a weekly conference series for prac- 
ticing pediatricians that covers top- 
ics of direct applicability to office 
practice; the success of this venture is 
attested by the constant active atten- 
dance of between 40 and 50 commu- 
nity pediatricians. 

The second edition of his well- 
regarded book, Your Child’s Health, 
will be distributed in September 1991, 
and in 1992, the second edition of his 
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text for providers, Pediatric Tele- 
phone Advice, will appear. 

Bart served AJDC extremely well 
in his decade of board membership. 
We shall miss his wisdom and par- 
ticipation. 

—V.A.F. 


M“ of us in academic general 
pediatrics use continuity clin- 
ics, walk-in clinics, or emergency 
departments as our teaching turf. 
When I am working in these settings, 
my overriding goal is ensuring qual- 
ity of care for all patients. My main 
educational goal is teaching resi- 
dents how to think better about pa- 
tient care. Knowing that we cannot 
teach everything in 3 years, I try to 
help residents approach problems in 
an organized and logical way that 
will provide a foundation for inde- 
pendent decision making. Here are 
some guidelines that help me fulfill 
my teaching responsibilities: 

1. Treat residents as adult learners: 
Keep the learning environment re- 
spectful and nonthreatening. Chal- 
lenge residents’ thinking without 
challenging their status or self- 
esteem. Question learners to help 
themselves, not to reveal their un- 
certainties. Do not compete with res- 
idents, for they are the learners. Be 
open to disagreement. Never retali- 
ate with verbal abuse of residents 
(eg, blaming, belittling, insulting, or 
demeaning comments). 

2. Use questions as the main vehicle 
for teaching: The question-answer for- 
mat is in contrast to the straight 
information giving, mini-lectures, or 
“this is what I would do” ap- 
proaches. Questions stretch people. 
Questions help people crystallize 
and declare their position. Questions 
help people appreciate what they do 
know and do not know. Unless they 


are encouraged to speak first, junior 
people may be intimidated by their 
senior colleagues. Some useful ques- 
tions to stimulate discussion include 
the following: What do you think? 
How do you add it up? What is your 
differential diagnosis? Given this 
chief complaint, what is the one 
thing you must rule out (eg, epiglot- 
titis in children with stridor)? What is 
your leading diagnosis? Is it con- 
firmed or tentative? Which labora- 
tory studies, if any, are indicated? 
Will the diagnosis or treatment be 
changed by the results? What is your 
treatment plan? What is your 
follow-up plan? How can we prevent 
recurrences? 

3. Encourage the resident to ask you 
questions: If the diagnosis is straight- 
forward (eg, conjunctivitis) and the 
resident has previous experience 
with the condition, bypass the usual 
case presentation and go directly to 
the resident's agenda or needs. If 
necessary, trigger this discussion 
with “How can I help you?” or “What 
are your questions?” Encourage the 
resident to clarify the information he 
or she needs to help the patient and 
to tap into the consultant's experi- 
ence. The attending physician func- 
tions as a computerized encyclope- 
dia of pediatrics. When residents ask 
questions, we should assume they 
do not know the answers, and we 
should answer them directly rather 
than countering with other ques- 
tions. This approach is called 
resident-driven learning. As the 
clinic becomes busier, we can be- 
come more efficient by using this ap- 
proach. Although teaching time de- 
creases, teaching is never completely 
set aside. 

4. Recommend additional questions 


for the resident to ask the parent: Inpa% 


tients with complicated symptoms 
(eg, chronic cough or syncope), the 
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database is often incomplete. Any 
unanswered questions that come up 
during the case discussion should be 
saved until later. The resident can 
then return to the parent and pursue 
these pertinent questions. Occasion- 
ally, the resident will be requested to 
perform an additional examination, 
such as a rectal or neurologic exam- 
ination. 

5. See the resident's patients: For 
medical liability and billing pur- 
poses, we need to see all patients. 
When the clinic is busy, however, we 
need to be selective about which pa- 
tients we evaluate in depth. Anyone 
who has an unknown diagnosis or 
might be seriously ill needs our full 
attention. In addition, I perform a 
careful physical examination of any 
patient who might have a physical 
finding that could easily be missed 
by an inexperienced physician, eg, 
asymmetrical breath sounds with a 
foreign body, an enlarged spleen ina 
child with exudative tonsillitis, or an 
inflamed uvula in a child who is 
drooling. 

6. Bring the resident with you into the 
examining room: Why this does not 
happen automatically, I am not cer- 
tain. Some residents may believe 
they are already on top of everything 
and that we cannot add anything. 
However, if we are to teach by ex- 
ample, residents must be with us. In 
a way, they are right—we usually do 
not turn up a new physical finding — 
but we may trigger a line of ques- 
tioning that leads to considering a 
new diagnosis (such as diarrhea from 
excessive consumption of pear juice, 
weight loss from an overly diluted 
formula, or passive smoking as a 
cause of out-of-control asthma). We 
can ask, “What are you most con- 
cerned about?” and more than 30% 
of the time we will turn up a “hidden 
agenda” that needs some education 
and reassurance. The nuances of ob- 
taining medical histories could easily 
take an additional 3 years of training. 

Other aspects of pediatrics that we 
can demonstrate are interactions 
with children: how to include them, 
interview them, put them at ease, or 
motivate them. We can show how to 
make the return visit easier by telling 
the fearful child how good he or she 
was following a painful procedure. 
There is always something to teach. 

7. Protect the resident's role as pri- 
mary physician for this encounter: One 
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of our goals is to help the resident 
treat patients independently. This is 
the role they have been studying for. 
We are the consultants for residents’ 
cases. We do not replace residents 
unless we have their permission. If 
we agree with the residents’ find- 
ings, we should commend them (eg, 
“good pick up”) or concur with them 
(“I agree with your plan”) in front of 
the parents. If we disagree, we 
should discuss our differences in the 
hallway. If they have never “de- 
fused” an angry parent, it may be 
more educational to “see one” before 
they “do one.” The same holds true 
for removing a stubborn foreign 
body from the nose. However, if we 
rehearse appropriate advice with res- 
idents, they can provide the coun- 
seling (eg, for a colicky baby). When- 
ever we can talk a resident through 
the procedure, we should do so (eg, 
the reduction of a subluxed radius). 

8. Encourage the resident to convey 
all joint decisions to the parents: Provid- 
ing the the parent with the diagnosis, 
treatment recommendations, and 
follow-up plan (ie, debriefing) is 
more complicated than obtaining the 
standard medical history and per- 
forming the physical examination. It 
requires a sensitivity to what the 
parent is able to understand and ab- 
sorb. The parent needs an opportu- 
nity to respond to the advice. When 
time permits, try to observe this 
challenging part of the encounter. 
Also, encourage residents to give 
written information or instructions 
to parents. It can be handwritten, 
preprinted, or computer generated. 
Feedback about the resident's tech- 
nique is helpful after the parent has 
departed (including interviewing 
skills). 

9. Encourage 5-minute reading breaks 
regarding disorders that are new to them: 
The best learning combination is a 
patient with a disease the resident 
has not seen before, a knowledgeable 
attending physician, and a short ar- 
ticle on the topic. Our learning curve 
peaks with a patient who needs our 
help. The new information is more 
likely to get into the permanent 
memory if the learner also reads a 
short description of the disease (eg, 
torticollis is just a few paragraphs in 
most texts). This is especially true for 
visual learners or people who mainly 
believe what they read. After the pa- 
tient leaves and before the resident 


becomes involved with another pa- 
tient, we can direct him or her to a 
selected textbook or key article file. 
Reading about cases at the end of a 
long day is difficult. 

10. Bring all the residents in to see 
interesting physical findings: This is 
one of the attending’s responsibili- 
ties. We all like to say that we have 
seen “one of those” (eg, spider bite, 
labial adhesions, herpes whitlow, or 
urticaria pigmentosa). First, we need 
the parents’ and patient’s permis- 
sion. Second, we need to round up 
the residents for a few minutes. 

11. Encourage 15-minute meal 
breaks, even if patients are waiting: The 
statement, “We can’t eat until every- 
one is seen” came from clinics that 
closed for lunch. If we are running an 
emergency department or walk-in 
clinic, we need to be sure our staff 
eats before the cafeteria closes. Some 
dedicated individuals (future victims 
of burnout?) actually need to be or- 
dered to take a break. As long as all 
emergencies are handled, people 
should be sent for a quick bite to eat. 
Without food and fluids, residents 
lose efficiency, focus, judgment, and 
compassion. If the parents did not 
call for an appointment, the children 
are not seriously ill, and there is no 
end in sight, it is time to address the 
basic needs of the health care pro- 
viders. 

12. Affirm the resident's strengths: 
Sometimes our only responses to 
residents relate to areas in which 
they need to improve. We tend to 
forget that they are already self- 
critical people and usually well 
aware of their weaknesses. Do not 
forget to remind them of their many 
strengths, eg, curiosity, questioning, 
healthy skepticism, intellectual hon- 
esty about their limitations, initia- 
tive, willingness to see difficult fam- 
ilies, decisiveness, openness to 
change, good documentation of in- 
formation on medical records, good 
follow-through, and people skills 
(rapport). Knowing in which areas 
they are strong gives residents the 
courage to persevere in the crosscur- 
rents of medicine. 

My heartfelt thanks to house staffs 
of 23 years who have taught me and 
continue to teach me to be an effec- 
tive teacher. My special thanks goes 
to the dedicated members of our sec- 
tion of general pediatrics for review- 
ing these comments. 
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pediatric patients. 


(brompheniramine, pseudoephedrine 


and dextromethorphan) 
Your Prescription for Great Tasting Relief 


© 1991, Wyeth-Ayerst Laboratories 


See brief summary of prescribing information on adjacent page 
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Cough Syrup 
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IN BRIEF: 
Indications and Usage: For relief of coughs and upper 
respiratory arenes, mr nasal congestion, associated 


with allergy or the common col | 

Contraindications: Hypersensitivity to any of the ingredients. 

Do not use in the newborn, in premature infants, in nursing mothers, 

in patients with severe hypertension or severe coronary artery 

disease, or in those receiving monoamine oxidase (MAO) inhibitors. 
Antihistamines should not be used to treat lower respiratory 

tract conditions including asthma. 

Warnings: Especially in infants and small children, antihistamines 

in overdosage may cause hallucinations, convulsions, and death. 


A Depression Teleconference sponsored by 
A agi na ni A gg mental alertness. In the young child, the American Medical Association and 
Precautions: General: Because of its antihistamine component, the National Institute of Mental Health 


Dimetane DX Cough Syrup should be used with caution in patients 
with a history of bronchial asthma, narrow angle glaucoma, gastroin- 
testinal obstruction, or urinary bladder neck obstruction. Because 
of its sympathomimetic component, Dimetane DX Cough Syrup 
should be used with caution in patients with diabetes. hypertension, 
heart disease, or thyroid disease 





Information for Patients: Patients should be warned about According to the National Institute of Mental Health, over 10 million 
engaging in activities requiring mental alertness, such as driving ; > . E 
a car of operating dangerous machinery Americans will suffer from depression at least once in their lives. 


Orug Interactions: Antihistamines have additive effects with 
alcohol and other CNS depressants (hypnotics, sedatives, tranquilizers 
Jen newt ages. etc.) haere gen ep poon A pee the 
anticholinergic (drying) effects of antihistamines. inhibitors . = : . . 
flay enhance the sleet of pseudoephedrine. sympathomimetics may | Most patients are not seen by mental health professionals, but by primary 
reduce the effects of antihypertensive drugs. € =" 
Carcinogenesis, Mutagenesis. Impairment of Fertility Care physicians. 
Animal studies of Dimetane DX Cough Syrup to assess the 
carcinogenic and mutagenic potential or the effect on fertility 
= not been performed A M 4 | d h 
regnancy j i igri ; ati : 
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to a pregnant woman or can affect reproduction capacity the primary care physician important information on diagnosing an 
Dimetane DX Cough Syrup should be given to a pregnant woman f : - 
my if clearly needed. i treatıng depression among patients. 
eproduction studies of brompheniramine maleate (a component 
of Dimetane DX Cough Syrup) in rats and mice at doses up to 
16 times the maximum human dose have revealed no evidence 


of impaired fertility or harm to the fetus i ited « iC 4 e ; ; 
Bees a O an 1 TASE ar ick ol tolerance You are invited, and encouraged, to attend this important series. There will 
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and premature i particuiar Dimelane OX Cough Syrup iS” be numerous satellite link-ups at hospitals throughout the United States. 
contraindicated in nursing mothers . . 
Adverse Reactions: The most frequent adverse reactions to Call now to register and to find out the location nearest you. 


Dimetane DX Cough Syrup are: sedation; dryness of mouth, nose 
and throat; thickening of bronchial secretions; dizziness. Other 
ees is i en iny = ies $. i 
rmatologic: Urticaria, drug rash, photosensitivity, pruritus 
Cardiovascular System: Hypotension, hypertension, cardiac Schedule: 
arrhythmias, palpitation 
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Hematologic System: Hemolytic anemia, thrombocytopenia ‘ 
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sion x noon t peri in mani Fi esi a dp ovember ’ 
may be noted. Toxic doses of pseudoephedrine may result in $ Pi F 
stimulation, tachycardia, hypertension, and cardiac arrhythmias: 2:00-3:30 pm (ET) 
signs of CNS depression may occasionally be seen. Dextro- 
methorphan in wao doses va me drowsiness, ataxia 
nystagmus, opisthotonos, and convulsive seizures : z . y 
Toxic Doses: Data suggest that individuals may respond in Program Three: Depression Among Special Populations 
an unexpected manner to apparently small amounts of a particular 


drug. A 2 1/2-year-old child survived the ingestion of 21 mg/kg December 11. 1991 
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but seizures have been reported in 2 children following the AO- 
4 weg of 13-17 mg/kg Another 2 1/2-year-old child survived 2:00 3 3 0 pm (ET) 
a dose of 300-900 mg of brompheniramine, The toxic dose of © 
pseudoephedrine should be less than that of ephedrine, which is 
estimated to be 50 mg/kg. _ 

Treatment: Induce emesis if patient is alert and is seen prior 
to 6 hours following ingestion. Precautions against aspiration must 
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Water Intoxication 


A Prevalent Problem in the Inner City 


T article in this issue of AJDC by 

Keating et al' from St Louis, Mo, 
adds to our warning in 1986 that the 
incidence of water intoxication in in- 
fants has risen during the last 15 
years.” Four additional issues not ex- 
tensively addressed by Keating et al 
are worth comment. 


See also p 985. 


First, why has there been a sharp 
increase in the number of patients 
with water intoxication? Families liv- 
ing in poverty have diluted formulas 
and fed water to hungry infants as 
long as any of us can remember, yet 
before about 1970 we clinicians work- 
ing in inner-city hospitals rarely en- 
countered water intoxication as a 
result. On the contrary, we encoun- 
tered a high incidence of hyperna- 
tremic dehydration between 1945 
and 1970.* I believe the most impor- 
tant factor in bringing about this re- 
versal was the deliberate reduction in 
the salt (and other “renal solute”) 
content of infant formulas and foods 
because of concerns about hyperten- 
sion in later life. Older pediatricians 
will remember evaporated milk for- 
mulas with high solute content. 
Whether we have achieved a clini- 
cally important goal in preventing 
hypertension remains unknown, but 
clearly the hypernatremic variety of 
dehydration is much less common; 
the percentage of infants hospital- 
ized owing to dehydration decreased 
from 25% before changes in salt con- 
tent of formulas to about 2% after 
these changes were made. This is a 
welcome outcome because perma- 
nent brain damage occurred in 8% to 
10% of infants after severe hyperna- 
tremic episodes.* On the other 
hand, water intoxication with con- 
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vulsion has partially replaced hyper- 
natremia. Patients with cystic fibro- 
sis are especially vulnerable to a low 
salt intake. Fortunately, permanent 
neurologic damage is uncommon af- 
ter water intoxication, so the change 
in salt content of formulas is ulti- 
mately a gain. 

A second issue is an understand- 
ing of the pathophysiologic aspects 
of water intoxication, which involves 
the same physiochemical process, 
but in reverse, of serious hyperna- 
tremic dehydration. For water intox- 
ication to occur, there must be a rapid 
decline in extracellular solute con- 
centration (osmolality), creating a 
concentration gradient between ex- 
tracellular fluid and cell water gener- 
ally and a gradient between the vas- 
cular fluid of the brain and the rest of 
the brain fluids in particular. The 
brain is affected differently because, 
unlike other tissues, the endothelial 
cells of the cerebral blood vessels are 
joined by tight junctions (the so- 
called blood-brain barrier). This 
means that when an osmolal gradi- 
ent is produced, relief of the gradient 
in the brain cannot be quickly 
achieved by rapid diffusion of so- 
dium and chloride ions from the ex- 
tracellular fluid of the brain, but must 
be equilibrated by movement of wa- 
ter molecules into both the extracel- 
lular fluid and cells of the brain. 
Consequently, the brain picks up 
disproportionately more water than 
other organs; such swelling causes 
the convulsion, but only if the dilu- 
tion occurs over a few hours. If the 
change is gradual (a few milliosmoles 
every 12 hours or so), enough so- 
dium chloride diffusion occurs, 
keeping the respective volumes con- 
stant, preventing a convulsion. This 
rate of change is a key element in the 
clinical picture of convulsion in hy- 


ponatremic states, and it is more im- 
portant than the degree of hypona- 
tremia. There are other aspects to the 
adaptation to an osmolal gradient, 
but none so relevant to the clinical 
picture. 

A third point concerns which pa- 
tients present with water intoxica- 
tion. The St Louis group has identi- 
fied families in which formula 
dilution or water substitution for for- 
mula was most important. In Brook- 
lyn, we have also encountered pa- 
tients from such families, but 
formula dilution and water substitu- 
tion most commonly occurs in pa- 
tients with mild diarrhea. Often, a 
physician (sometimes the mother 
herself, remembering a previous ep- 
isode of diarrhea) prescribes dilute 
beverages to replace formula already 
low in solute. Thus, there is an iatro- 
genic component to the increased 
incidence of water intoxication. The 
lesson is that use of fluids to prevent 
or correct dehydration should be 
based on physiologic principles and 
prescribed with considerable care. 
The common suggestion of “drink 
juices, soda, water, and/or an ath- 
letic replacement solution” does not 
suffice. 

Finally, how should the patient 
with water intoxication be treated? 
The convulsions are usually fairly 
brief and should be cared for as any 
others. The hyponatremia can be 
corrected in many ways. The St Louis 
group recommends hypertonic sa- 
line (0.5 mol/L or 3%) corrected to 
about 125 mmol/L. While this is a safe 
procedure if done correctly, it can be 
very dangerous if an error is made. 
Having hypertonic solution in the 
same cabinet with others may also 
lead to erroneous administration of 
the solution to a different patient. 
Patients with water intoxication who 


| 
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do not have renal damage (those 
discussed in the article by Keating et 
al do not) will also recover by simple 
expenditure of insensible water 
while being given higher than usual 
amounts of sodium (100 to 150 
mmol/L) in fluids. Some may be de- 
hydrated despite water intoxication 
and need deficit replacement as well 
as intake of maintenance fluid. I rec- 
ommend not using hypertonic solu- 
tions for this purpose except when 
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an expert is available to direct the 
therapy. Our patients with water in- 
toxication (about 10 to 12 per year) 
thus treated have all recovered well. 
LAURENCE Finserc, MD 
Children’s Medical Center 
of Brooklyn 
450 Clarkson Ave, Box 49 
Brooklyn, NY 11203-2098 
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In the article entitled “Effect of Necrotizing Enterocolitis on Urinary Epi- 
dermal Growth Factor Levels” in the July 1991 issue of AJDC (1991;145:804- 
807), there were some errors in the units of measure used to report EGF and 
creatinine values. The unit of measure for human EGF values cited five lines 
from the end of the text under the subhead “EGF Assay and Creatinine 
Measurements” on page 805 should have read micromoles per liter, and 
three lines below, the unit of measure for EGF/creatinine values should 
have read micromoles per micromole. Also, in the last paragraph in the left 
column of the next page, four lines from the bottom, the values in paren- 
theses should have read pmol/umol, not pmol/mmol. 
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SURVANTA® (1040) 
beractant 


intratracheal suspension 
Sterile Suspension/For intratracheal Use Only 


INDICATIONS AND USAGE 

SURVANTA is indicated for prevention and 

treatment (OS) (ny of Respiratory Distress 

Syndrome (RDS) (hyaline membrane disease) 

in premature infants. SURVANTA significantly 
uces the incidence of RDS, mortality due to 

RDS and air leak complications. 


Prevention 
‘In premature infants less than 1250 g birth 


weight or with evidence of surfactant defi- 
ciency, give SURVANTA as soon as possible, 
within 15 minutes of birth. 


Rescue 

To treat infants with RDS confirmed by x-ray 
and requiring mechanical ventilation, give 
SURVANTA as soon as possible, preferably by 
8 hours of age. 


A is intended for intratracheal use only. 
SURVANTA CAN RAPIDLY AFFECT OXY- 
GENATION AND LUNG COMPLIANCE. There- 
fore, its use should be restricted to a highly 
supervised clinical setting with immediate 
availability of clinicians experienced with intu- 
bation, ventilator m , and general 
care of prane infants. Infants receivi 
SU A should be y monito 
with arterial or transcutaneous measurement 
of ANGIE oxygen and carbon dioxide. 
URING THE DOSING PROCEDURE, 
TRANSIENT EPISODES OF BRADYCARDIA 
AND DECREASED OXYGEN SATURATION 
HAVE BEEN REPORTED. If these occur, stop 
the dosing procedure and initiate appropriate 
measures to alleviate the condition. After sta- 
bilization, resume the dosing procedure. 
NS 


PRECAUTIO 

General 

Rales and moist breath sounds can occur 
transiently after administration. Endotracheal 
suctioning or other remedial action is not 
necessary unless clear-cut signs of airway 
obstruction are present. 

Increased probability of post-treatment 
nosocomial sepsis in SURVANTA-treated 
intants was observed in the controlled clinical 
trials (Table 3). The increased risk for sepsis 
among SURVANTA-treated infants was not 

with increased mortality among 
these infants. The causative s were 
similar in treated and control infants. There 
was no significant difference between groups 
in the rate of post-treatment infections other 
than sepsis. 

Use of SURVANTA in infants less than 600 
birth weight or greater than 1750 g birt 

eight has not been evaluated in controlled 
trials. There is no controlled experience with 
use of SURVANTA in conjunction with experi- 
mental therapies for RDS (eg, high-frequency 
ventilation or extracorporeal membrane 


enation). 
pi information is available on the effects of 
doses other than 100 mg phospholipids/kg, 
more than four doses, dosing more frequent 
than every 6 hours, or administration after 
48 hours of age. 


Carcinogenesis, Mutagenesis, 

Impairment of Fertility — 

Reproduction studies in animals have not been 
completed. Mutagenicity studies were nega- 
tive. Carcinogenicity studies have not been 
performed with SURVANTA. 


ADVERSE REACTIONS 

The most commonly reported adverse experi- 
ences were associated with the dosing pro- 
cedure. In the multiple-dose controlled 
clinical trials, transient bradycardia occurred 
with 11.9% of doses. Oxygen desaturation 


hypercarbia, and apnea. No deaths occurred 
during the dosing procedure, and all reac- 
tions resolved with symptomatic treatment. 
The occurrence of concurrent ilinesse 
common in premature infants was evaluated 
in the controlled trials. The rates in all con- 


trolled studies are in Table 3. 
TABLE 3 
All Controlled Studies 
SURVANTA Control 
Concurrent Event (%) (%)  ?-Walwe® 
Patent ductus arteriosus s . 4 l psu 
hemorrhage ; 
24.1 23.3 0.693 
Pulmonary ait leaks 10.9 247 <0,001 
20.2 35.4 <0.001 
secretitieg enterocolitis 6.1 53 0.427 
Apnea 65.4 59.6 0.283 
Severe apnea 46.1 42.5 0.114 
Post-treatment 20.7 16.1 0.019 
Post-treatment 10.2 91 0.5 
Puimonary 7.2 53 0.166 


@P.value comparing groups in controlled studies 


rhage. However, in one of the 

cue studies and one of the ODE dots 
revention studies, the rate of intracranial 
emorrhage was significantly higher in 

SURVANT. ients than control — 
63.3% v 30.8%, P=0.001; and 48.8% v 

.2%, P=0.047, respectively). The rate in 
a Treatment IND involving seb fn 
infants was lower than in the controlled trials. 

In the controlled clinical trials, there was 
no effect of SURVANTA on results of common 
laboratory tests: white blood cell count 
and serum sodium, potassium, bilirubin, 
creatinine. 

More than 3700 pretreatment and post- 
treatment serum samples were tested by 
Western Blot immunoassay for antibodies to 
surfactant-associated proteins SP-B and 
SP-C. No IgG or IgM antibodies were 
detected. 


Several other complications are known to 
occur in premature infants. The followin 
conditions were reported in the controlle 
clinical studies The rates of the complica- 
tions were not different in treated and contro! 
infants, and none of the complications were 
attributed to SURVANTA. 

Respiratory: \ung consolidation, blood trom 
the endotracheal tube, deterioration after 
weaning, respiratory decompensation, sub- 
glottic stenosis. paralyzed diaphragm, respi- 
ratory failure. 

Cardiovascular: hypotension, hypertension, 
tachycardia, ventricular tachycardia, aortic 
thrombosis, cardiac failure, cardio- 
rs cole Beng increased apical pulse, 
persistent fetal circulation, air embolism, total 
anomalous pulmonary venous return. 
Gastrointestinal: abdominal distention, hem- 
orrhage, intestinal perforations, volvulus, 
bowel infarct, feeding intolerance, hepatic 
failure, stress ulcer. 


Renal: renal failure, hematuria. 


Hematologic: coagulopathy, thrombo- 
cytopenia, disseminated intravascular 
coagulation. 


Central Nervous System: seizures. 
Endocrine! Metabolic: adrenal hemorrhage, 
inappropriate ADH secretion, hyper- 
phosphatemia. 

Musculoskeletal: inguinal hernia. 

Systemic: tever, deterioration, 


Follow-Up Evaluations 
To date, no long-term complications or 
a of SURVANTA therapy have been 


Single-Dose Studies 

Six-month adjusted-age follow-up evaluations 
of 232 infants (115 treated) demonstrated no 
Clinically important differences between 
treatment groups in pulmonary and neu- 
rologic sequelae, incidence or severity of reti- 
nopathy of prematurity, rehospitalizations, 
growth, or allergic manifestations. 


Multiple-Dose Studies 
Six-month adjusted age egy fe evaluations 
have not been completed. Preliminarily, in 
605 (333 treated) of 916 surviving infants, 
there are trends for decreased cerebral palsy 
and need for supplementa! oxygen in 
SURVANTA infants. Wheezing at the time of 
examination tended to be more frequent 
among SURVANTA infants, — there 
was no difference in bronchodilator therapy. 
Twelve-month follow-up data from the mul- 
tiple-dose studies have been completed in 
328 (171 treated) of 909 arona. To 
date no significant differences treat- 
ments have been found, although there is a 
trend toward less wheezing in SURVANTA 
infants in contrast to the six month results. 


OVERDOSAGE 
Overdosage with SURVANTA has not been 
rted. based on animal data, ove 
might result in acute airway obstruction. 
Treatment should be symptomatic and 
supportive. 

and moist breath sounds can tran- 
siently occur after SURVANTA is given, and 
do not indicate overdosage. Endotracheal 
suctioning or other remedial action is not 
required unless clear-cut signs of airway 
obstruction are present. 


HOW SUPPLIED 
SURVANTA (beractant) Intratracheal Suspen- 
sion is supplied in single-use glass vials 
containing 8 mL of SURVANTA {as 
0074-1040-88). Each milliliter contains 25 mg 
of phospholipids bary mg phospholipids/ 
8 mL) n 0.9% sodium chloride 
solution. The color is off-white to light brown. 
Store unopened vials at refrigeration tem- 
perature (2-8°C). Protect trom light. Store 
vials in carton until ready for use. Vials are for 
single use only. Upon opening, discard 
unused drug. 
June, 1991 
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The answer toa 
time-consuming task 


Credentials Verification — It's important 
to both physicians and those evaluating 
them. Now available in your area, 

the National Physician Credentials 
Verification Service, AMA/NCVS™ can 
make the process easier and better. 






























Here's how 

For physicians: The AMA/NCVS sets 
up and maintains a permanent portfolio 
of verified information that can be used 
as the physician applies for licensure or 
privileges. The physician no longer 
needs to start from scratch each time 
an application is made 


For hospitals/boards: The AMA/NCVS 
provides a summary report of core 
credentials that have been verified with 
primary sources. And for the core 
credentials it collects, the AMA/NCVS 
satisfies current standards defined in 
the Joint Commission Accreditation 
Manuai for Hospitals for primary source 
verification. The credentials verifier no 
longer needs to reverify all information. 


The result 

It's called a win-win situation and, 
best of all, it's operated by the most 
experienced provider of physician 
information: the American Medical 
Association. 








For information on the Service, 
contact your co-sponsoring Medical 
Society office or call the AMA at 

1-800-677-NCVS. 


The AMA/NCVS —it means 
greater efficiency... 
quality assured. 
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Oral Water Intoxication in Infants 


An American Epidemic 


James P. Keating, MD, MSci(Epidem); Gregory J. Schears, MD; Philip R. Dodge, MD 


© Between 1975 and 1990, a total of 34 patients with wa- 
ter intoxication were treated at St Louis (Mo) Children’s 
Hospital, 24 of these in the last 3 years, indicating a marked 
increase in incidence of this previously rare condition. 
Thirty-one were infants living in poverty who ingested ex- 
cessive amounts of water offered at home by their caretak- 
ers. Exhaustion of the supply of infant formula was the most 
common reason given for this substitution. Infants were 
treated by a single infusion of hypertonic saline or a slow 
infusion of isotonic saline. Central pontine myelinolysis was 
not observed as a complication of hypertonic saline therapy. 
Modification of the Special Supplemental Food Program for 


Women, Infants, and Children to provide sufficient formula: 


for the growing infant and better education of mothers as 
to the hazards of excessive water ingestion might reduce the 
incidence of this preventable and life-threatening condi- 
tion. 

(AJDC. 1991;145:985-990) 


n 1922, Larson et al’ described the acute neurologic dis- 
turbance that results from rapid, excessive water 
intake. Water intoxication has been considered a rare 
clinical event that follows excessive parenteral or enteral 
water administration by medical personnel,? malicious 
forcing of water on a child,’ repeated immersion (infant 
swimming lessons),‘ or voluntary ingestion of iced water 


See also p 981. 


to control toothache® or occurs during marathon runs,® 
after drug testing,’ or as a manifestation of psychosis.’ In 
1967, Dugan and Holliday’ provided the first description 
of infants who developed water intoxication after the vol- 
untary ingestion of dilute formula. During the following 
decade and a half, 21 additional examples of healthy in- 
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fants suffering from water intoxication by the oral route 
in institutions in five US cities appeared in the medical 
literature.1™ In 1987, Medani” described 19 such infants 
at a single Baltimore (Md) hospital. The possibility that an 
epidemic is occurring is suggested by these reports and 
our own experience in the years 1975 through 1990. The 
details of the clinical syndrome are provided to guide cli- 
nicians in the recognition and treatment of the illness. 
Preventive interventions applicable to the population at 
risk are discussed. : 


PATIENTS AND METHODS 


St Louis (Mo) Children’s Hospital is a 235-bed facility with 
50 000 emergency room visits per annum that serves the health 
needs of a large geographic region. Approximately 60% of 
patients have private insurance, and 40% are enrolled in Med- 
icaid. There was a modest increase in the number of urban poor 
cared for when two small pediatric services in municipal hospi- 
tals closed 5 to 10 years ago. A second children’s hospital (Car- 
dinal Glennon Memorial Children’s Hospital) also serves the re- 
gion’s pediatric needs, but no fluctuation in the acute care 
activities of either children’s hospital occurred during the study 
period of a magnitude that would explain the first appearance 
and recent increase in the number of infants with oral water in- 
toxication described in this report. 

The records of all patients diagnosed as having water intoxi- 
cation (International Classification of Diseases, Ninth Edition, 276.6) 
were obtained from the Medical Records Department and the 
Pediatric Gastroenterology Registry at St Louis Children’s Hos- 
pital for the period from January 1975 through July 1990. All 
records that contained a description of an acute neurologic syn- 
drome occurring in association with hyponatremia were selected 
for detailed review and analysis. Information was abstracted 
from notes of physicians, social workers, emergency medical 
technologists, and nurses. Follow-up information was sought by 
telephone interview with each child’s current physician or par- 
ent if adequate information was not present in the child’s chart. 

The 34 patients identified by this process were divided into 
group 1 (infants) (n=31) and group 2 (children) (n=3) for fur- 
ther analysis and to facilitate discussion. The infants were fur- 
ther subdivided by the treatment given (hypertonic saline [group 
la] or a slow infusion [1.0 L/m? per day] of isotonic fluid [group 
1b]). A patient’s treatment was chosen by the clinicians at the 
time rather than by randomized assignment as would be done 
in a prospective study of the efficacy of the therapies. Infants in 
group 1b were more likely to have been recognized to have wa- 
ter intoxication late in their course; a brisk water diuresis had al- 
ready occurred. Infants in group 1a received a single infusion of 
3% saline given during 30 to 90 minutes. The dose was calculated 
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Table 1.—Infants and Children With Water Intoxicatian (n = 34)* 


Serum Sodium 
—— oo ee eee any 


Rate of 
Admission, Increase, Time Until Temperature, Respiratory 
Patient/Age, mo Treatment mmol/L mmol-L7'-h7! Normal, h ‘Ct Failure 
Group 1a (n=17) 


1⁄3 10.0 36.0 
2/9 2.5 3 35.4 
3/6 2.0 36.7 
4/1 116 17 35.0 
5/3 3.0 35.0 
6/4 116 2.5 36.5 
7/6 15 49 | 35.0 
8/4 119 1.8 35.0 
9/4 112 1.7 34.0 
10/3 112 1.7 35.2 
11/4 115 2.8 35.2 
12/3 412 2.2 35.0 
13/4 118 3.6 36.4 
14/4 116 4.4 35.4 
15/4 117 4.4 34.2 
16/4 114 27 36.7 
17/10 115 3.3 34.0 


Mean+SD 4.52.2 yo 115.0+2.0 3.05 +2.0 9.05 +4.1 35.3 +0.9 9 (53%) 
(range) (1-10) (112-119) (1.7-10.0) (2-15) 





Group 1b (n=14) 
18/4 118 3.0 34.0 
19/4 117 2.0 35.4 
20/10 119 1.8 36.0 
21/3 112 1.2 34.0 
22/2 122 2.0 36.7 
23/4 116 3.0 36.0 
24/4 125 1.5 36.4 
25/3 119 1.4 35.5 
26/2 117 2.0 36.5 
27/5 119 1.2 35.4 
28/4 | 123 3.0 36.4 
29/5 116 15 37.0 
30/2 127 1.0 36.0 
31/2 111 1.8 35.5 


Mean+SD 3.86+2.07 ay 118.6+4.5 1.89 + 0.68 9,7943.95 35.8+0.9 
(range) (2-10) (111-127) (1.0-3.0) (2-16) 


Group 2 (n= 3) 
3.0° 
2.6 


7.0 


“Group 1a consisted of infants intoxicated by the oral route, treated by infusion of 3% saline. Group 1b consisted of infants intoxi- 
cated by the oral route, treated with normal saline (NS), Ringer’s lactate (RL), or infant formula (PO). Group 2 consisted of children 
intoxicated by the parenteral or oral route. The difference (1a vs 1b) in initial serum sodium level (715.0 vs 118.6 mmol/L) was statisti- 
cally significant (P<.05). The differences (1a vs 1b) in age, sex, race, rate of serum sodium level increase, time until sodium level was 
normal, temperature, and proportion of patients with respiratory failure failed to reach statistical significance. 

+Temperatures are given as rectal. In seven infants, rectal temperatures were not measured; the number given is their axillary tem- 
perature transformed to rectal. In the three infants with temperatures of 34°C, that was the lowest reading possible on the thermome- 
ter; they may have been colder. 
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Year 
ig 1.—Frequency distribution by calendar year of all patients diag- 
210Sed as having water intoxication between January 1975 and De- 
rember 1990. 


is follows: (body weight in kilograms)(125 mEq/L — initial serum 
jodium level)(0.6), or about 10 mL of 3% saline per kilogram of 
ody weight. 

We obtained records of ambient temperature in St Louis dur- 
ng the years 1988, 1989, and 1990 from the National Oceanic and 
Atmospheric Administration, US Department of Commerce 
Asheville, NC) and compared these with the average temper- 
itures in this area during the last three decades. 

The local offices of the Supplemental Food Program for 
Nomen, Infants, and Children (WIC) of the State of Missouri/US 
Jepartment of Agriculture were visited to gather data concern- 
ng the.availability of food supplements and nutritional advice 
»rovided to families in our area during the period of the study. 
(he instructions provided to new mothers by physicians and 
iurses at St Louis Regional, St Louis Jewish, and Barnes Hospi- 
als (hospitals where most of the infants had been born) were 
eviewed. Particular attention was paid to changes in allotments 
f formula and to any advice that might have fostered the sub- 
titution of water for formula. 

Availability of a clinical microchemistry laboratory and the 
oractice of measuring serum electrolytes in the first sample taken 
rom a convulsing child had not changed during the period of the 
tudy. 

Descipave and comparative statistics were calculated by con- 
rentional methods, and comparison of means was carried out by 

test. Comparison of ratios of discrete variables was carried out 
vith the x? test. All tests were two tailed. P<.05 was considered 
itatistically significant. 


RESULTS 


Thirty-four patients were treated for water intoxication, 
he first infant in 1982 and 24 during the last 3 years (1988 
hrough 1990) (Fig 1). Selected data from each patient are 
een in Table 1. 


Group 1 


The mean+SD age of the 31 infants was 4.2+2.1 
nonths; 17 were male. The illness started suddenly with 
‘onvulsions or apnea. Seizures occurred in all infants and 
isually (28 of 31 cases) consisted of generalized tonic- 
lonic activity. Opisthotonic posturing was common (10 
£ 31 cases). Seizures persisted from 15 minutes to 6 
ours, often intermixed with periods of reduced respon- 
iveness. The possibility of continuing, clinically inap- 
arent seizures, the postictal state, and the depressant 
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Fig 2.—Map of the St Louis (Mo) metropolitan area. St Louis Chil- 
dren’s Hospital (star) is within the city limits. The dots to the 
extreme right represent infants from East St Louis, Ill. The two dots 
to the extreme left are two white infants, one from a small city 112 
km from St Louis, the other from a suburb 24 km from the hospital. 
Kingshighway Boulevard is the main north-south traffic artery 
through a densely populated, poor, residential area. 


effect of anticonvulsant medications made determination 
of causality of the depressed level of consciousness diffi- 
cult. In several infants, physicians noted rapid improve- 
ment in neurologic signs as hypertonic saline was admin- 
istered. Bulging of the fontanelle and radiologic evidence 
of increased intracranial pressure were notably absent. 

Respiratory failure, neither preceded nor obviously 
caused by seizure, occurred in six patients, either at home 
(five patients) or in the radiology suite (one patient). 
Others stopped breathing in the emergency room (nine 
patients). The overall rate of respiratory failure was 15 of 
31 (48%). Except in one infant who developed noncardi- 
ologic pulmonary edema, mechanical ventilation was 
withdrawn within 24 hours of admission. 

Mean+SD laboratory values (Table 1) included the fol- 
lowing:. urine specific gravity (31 of 31 patients), 
1.004+0.001; serum urea nitrogen (31 of 31 patients), 
1.4+0.4 mmol/L; serum calcium (31 of 31 patients), 
2.40+0.07 mmol/L; serum magnesium (29 of 31 patients), 
0.88+0.03 mmol/L; and serum glucose (31 of 31 patients), 
9.5+0.67 mmol/L. Cerebrospinal fluid (29 of 31 patients) 
was sterile and contained a nucleated cell count of less 
than 8x 10°/L. The serum cortisol level (24 patients) was 
within the normal reference range, as was the blood am- 
monia level (25 patients). A urine toxic screen (26 patients) 
failed to reveal substances capable of causing seizures, 
respiratory failure, or hyponatremia. The mean platelet 
count (31 of 31 patients) was 615 x 10°/L (range, 250 to 
1300 x 107/L). Imaging studies of the brain (computed to- 
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mography, ultrasound, skull roentgenography) were car- 
ried outin 19 of the 31 infants, and no evidence of trauma, 
structural abnormalities, or gross cerebral edema was 


found. Results of neurologic and developmental exami- | 


nations carried out before discharge were within the ex- 


pected range for the infants’ ages. With the exception of . 


one infant who was jaundiced on admission and was 
found to have extrahepatic biliary atresia, and one who 
was found at a later admission to have a nonaccidental 
fracture of the humerus, there was no evidence of another 
illness. The subsequent developmental progress of all but 
one infant has been within the acceptable range. 

The excessive water was usually ingested as tap water 
from an 8-oz baby bottle. The rate of water intake was 
about 7.5 L/m? per day, and the period during which it 
was taken was as brief as 1% hours, but in most cases it 
was 2 to 8 hours. In several infants, the caregiver mixed 
formula with three to four times the usual amount of wa- 
ter rather than offering water alone. The caregivers’ 
explanations for the water substitution were as follows: 
ran out of formula (16), gave water for diarrhea (four), 
gave water because of irritability or fussiness (three), in- 
fant was fed by more than one person, with poor 
communication about contents of previous bottles (one), 
infant “always” drinks a lot (two), infant “very thirsty” 
(two), friend said water was good for infection (one), in- 
fant was offered water because it was a very hot day (one), 
and no explanation (one). 

Twenty-eight of the 31 infants lived within 8 km of our 
hospital (Fig 2), most in residential areas known to have 
high lead exposure risk, high crime rates, and poverty. 
Twenty-seven infants were black. Twenty-seven were 
enrolled in WIC, Aid to Families With Dependent Chil- 
dren, and the food stamp program. Only one mother was 
married; three were addicted to crack cocaine and alcohol. 
Most of the mothers were in their 20s and 30s and had 
older children (one had seven). 

Since the WIC program began in 1976, the maximum 
provision of infant formula has been one can of formula 
per day per infant (403 fl oz of concentrated liquid formula 
per month) through the first 12 months of life. In some 
areas this’ is provided as an equivalent amount of pow- 
dered or ready-to-feed formula. This allotment provides 
2293 kJ, or a little more than three 8-oz bottles per infant 
per day. Based on the average body weight of 4-month- 
old infants, this provides 378 kcal/kg per day, which is 
approximately the 50th percentile of observed intake of 
healthy 4-month-old infants. A small amount of juice.and 
cereal is provided after age 4 months. The mothers of 
many of our patients found themselves using more than 
one can per day and exhausted the WIC-supplied formula 
before the end of the month. The WIC nutritionists, and 
our hospital social workers, reported a disappearance of 
alternate (non-WIC) sources of free infant formula and a 
sharp increase in the cost of formula in retail outlets dur- 
ing the last decade. Sources of additional formula, which 
in the past were manufacturers’ representatives, food 
pantries, and local churches, appear to have been elimi- 
nated. The WIC workers emphasize the word supplemen- 
tal in the program title, but they recognize that many 
mothers presume that WIC provides everything the 


infant needs and are reluctant or unable to use their food . 


stamps or cash to buy infant formula. Advice concerning 
water feeding has been the same since the program began 
in 1976: “After the infant has taken the breast or formula, 
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you may offer a little water if he/she seems to want it,” 
offered to the mother at the time of enrollment in an in- 
dividual counseling session by a nutritionist. We uncov- 
ered no major change in advice during the study period 
by WIC workers or by personnel of the institutions where 
the infants were born. 

Of the 31 infants, 22 develcped symptoms during the 
summer months (May through October vs November 
through April) (x*=9.2, P<.05). Average temperatures 
during May through October of 1988, 1989, and 1990 did 
not exceed the average values for those months during the 
previous decade; 1989 was cooler and 1990 was hotter 
than the average. 


Group 2 


Water intoxication in older children remains a rare 
event; in contrast to group 1, the incidence did not appear 
to have changed. | 

Patient 32, an 8-year-old girl, had suffered from phys- 
ical abuse as an infant and had openly stated her inten- 
tion to stab to death a foster parent. Her foster parents, 
after much counseling, chose water drinking as a method 
of punishment. When forced to stand in the kitchen and 
drink 12 glasses of water, the patient lost consciousness. 
Her recovery was complete. 

Patient 33, a 3-year-old girl, was admitted to an outly- 
ing hospital with severe dehydration (serum urea nitro- 
gen level, 23.6 mmol/L) due to gastroenteritis. Fluid 
resuscitation (40 mL/kg) was carried out with the use of 
5% glucose in water instead of the intended 5% glucose 
in saline. As the 4-hour infusion ended, the patient lost 
consciousness, serum sodiurn level decreased from 133 to 
114 mmol/L, and apnea and coma ensued; hypertonic sa- 
line and nonspecific measures were of no avail, and the 
patient died. Autopsy showed only brain swelling. 

Patient 34, who was 2 years old, became comatose 4 
hours after elective hip surgery. Serum sodium level had 
decreased to 112 mmol/L while dilute intravenous fluids 
were infused. Again, therapy had no apparent effect, and 
autopsy showed brain swelling. The vulnerability of 
postoperative patients to water intoxication has been em- 
phasized,*’® and the devastating course in such patients 
has recently been described.” 


COMMENT 


Oral water intoxication is a recognizable clinical syn- 
drome. The victim is usually 3 to 6 months old, comes 
from a poor family, and presents to the ambulance service 
or emergency room with apnea or seizures. Body tem- 
perature is low, even in hot weather, and the majority of 
episodes occur in the summer months. Respiratory fail- 
ure, if not the presenting complaint, may occur as the 
seizures are treated. After documentation of hypona- 


tremia and the infusion of hypertonic saline, the neuro- 


logic disturbance abates. In some infants, spontaneous 
water diuresis occurs so rapidly that treatment with hy- 
pertonic saline may be unnecessary. Ventilatory support 
is seldom needed for more than 12 hours, and recovery 
appears complete within a few days. The infants’ salt and 
water homeostatic mechanisms are intact, and, with ap- 
propriate feeding instructions, recurrence can be avoided. 
There is clearly some risk of death or hypoxic organ dam- 
age, although this did not occur in our patients (group 1). 

The controversy’®” that surrounds the treatment of 
chronically hyponatremic adults and the belief that ex- 
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No. of 








Source, y City 

Dugan and Holliday,? 1967 Pittsburgh, Pa 1 
Dugan and Holliday,? 1967 Oakland, Calif 1 
Nickman et al," 1968 Philadelphia, Pa 2 
Crumpacker and Kriel," 1973 Minneapolis, Minn 5 


Schulman,” 1980 
David et al,” 1981 
Partridge et al, 1981 


Albany, NY 2 
Pittsburgh 
Cincinnati, Ohio 


Lipsitz,” 1984 Pueblo 1 
O'Connor,” 1985 Wilmington, Del 1 
Corneli et al, 1985 Cincinnati 7 
Gold and Koenigsberg,” 1986 Chicago, III 1 
Borowitz and Rocco,” 1986 Nashville, Tenn 2 


Medani,” 1987 Baltimore, Md 19 
Schaeffer and Ditchek,” 1991 Brooklyn, NY 3 
Present report St Louis, Mo 





cessively rapid administration of hypertonic saline may 
cause central pontine myelinolysis should not unduly in- 
fluence physicians caring for acutely hyponatremic chil- 
dren. The rate of increase in serum osmolality/sodium 
recommended in the former group of patients (less than 
0.5 mmol/h)”® is inappropriate in acutely hyponatremic 
patients, such as those described in this report. For 
symptomatic patients with acute hyponatremia, the rate 
of increase should be at least 1 mmol/L per hour”; the rate 
of 2 to 3 mmol/L per hour that occurred in our patients 
(Table 1) was associated with an excellent overall out- 
come. The rate of increase in serum osmolality in the in- 
fants who had spontaneous diuresis (group 1b) was 
threefold faster than the maximal recommended rate of 
correction in the chronically hyponatremic adult. The 
safety and efficacy of prompt infusion of hypertonic saline 
in the amounts recommended by current pediatric 
authorities” is supported by our experience. We recog- 
nize the limits of our retrospective study and cannot re- 
ject the possibility that isotonic fluids at a restricted infu- 
sion rate may be effective therapy for many infants, 
although we think that a more rapid reversal of the 
movement of water into the brain may be lifesaving in 
some. : 

Incidence figures for water intoxication are not avail- 
able. Since 1935, when the first report® of fatal water 
intoxication appeared, until 1958, only seven patients, 
of all ages, were noted in the literature.2% In 1959, 
Crawford and Dodge? described five children, three 
intoxicated by parenteral fluids, one by gastrostomy, 
and one by enemas, After the first report of infants 
who took excessive water by mouth appeared in 1967, 
only seven similar infants were observed in the next 
decade,“" but, during the last 5 years, 33 
examples*°*? have appeared. Table 2 summarizes 85 
reported cases of water intoxication.?63! An article in 
the lay press in 1981 mentioned 17 Milwaukee (Wis) 
infants who were not described in the medical litera- 
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Table 2.—Oral Water Intoxication in 85 Healthy Infants 


Patients Age, mo 


4,14 Fed water 


5,6 Ran out of milk; gave 64 oz of tap water 
3.4+1.0 Authors focused on antidiuretic hormone secretion 


A 
P 
— 
I+ 
=à 
E 


2.5 Water and tea substituted due to coryza 


5.741.8 All occurred in 6-wk period, summer 1983 


5,3 Considered previous salt restriction important 
5.1+4.3 Water supplements 








Comments 
















Errors in mixing; Y strength formula 





Ten 8-oz bottles of water over 20 h 







Short of money; gave 12 8-oz bottles of tap water 
in 1 d; “Hunger is probably the main force that 
would compel a baby to accept a solute-poor diet. . .” 









Two sibling pairs; water given after each feeding for 
irritability; physical abuse in one family 








Water fed because of diarrhea 






Tap water given because of summer heat 








ture.” We found only three reports of infants with 
oral water intoxication from other countries. The ages 
of those infants were more evenly distributed through 
the 1st year of life than in the American patients; 
withdrawal of formula or breast before excessive water 
ingestion was a consistent theme in these reports. 

The reason for the striking increase in the occurrence of 
oral water intoxication is not clear. Although other inves- 
tigators have suggested that abusive caretakers,4 exces- 
sive secretion of antidiuretic hormone,” or previous salt 
restriction may have played a role in their patients, we 
share Crumpacker and Kriel’s view" that hunger over- 
whelms the infants’ innate protective mechanisms and is 
the most important cause of infantile water intoxication. 
Three facts strongly suggest that unavailability of formula 
plays a major causative role: (1) the current volume of 
formula provided by WIC meets the needs of most 
3-month-olds and fails to satisfy many 4- and 5-month-old 
healthy infants; (2) in our study, and in most US reports 
(Table 2), the ages of the infants are 4 to 6 months; and (3) 
the majority of mothers said that exhaustion of their sup- 
ply of formula was the reason they were feeding water. 
Even when another explanation for water feeding was 
recorded in the patient's chart, specific history concerning 
the family’s formula supply may not have been sought or 
offered. We also speculate that the summer clustering 
may be due to the added burden placed on the families’ 
limited resources by the interruption of the school lunch 
program for the older siblings and other children in the 
home. 

We are convinced that oral water intoxication is a new, 
probably underreported, entity. A prospective, national, 
epidemiologic study is needed to ascertain the incidence 
of and causative factors responsible for this illness. 
Immediate consideration should be given to increasing 
the availability of formula to infants living in poverty. In- 
creased education concerning the dangers of excessive 
water intake in infants who are denied formula or breast- 


Oral Water Intoxication—Keating et al 989 


feeding is also needed,*® both for medical personnel and 
for infant caregivers. l 


Our gratitude to the pediatric interns, residents, nurses, and staff 
physicians in the emergency room, pediatric intensive care unit, and 
floors of St Louis Children’s Hospital, and to the medical record 
room staff, the social workers, WIC nutritionists, and the child neu- 
rology staff, all of whom saw the infants’ needs and met them, doc- 
umenting what they saw and did. The suggestion concerning the 
cause of summer clustering came from Rebecca Graves, the able di- 
rector of the St Louis Children’s Hospital social work department. 
Thanks to Aileen Derhake, whose transformation of handwritten 
gibberish into clean prose raises the skill of typing to a profession. 
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Vasopressin Levels in Infants During the Course 
of Aseptic and Bacterial Meningitis 


Guadalupe Padilla, MD; M. Gore Ervin, PhD; Michael G. Ross, MD; Rosemary D. Leake, MD 


@ We measured urine vasopressin (VP) once daily on days 
1 through 3 in 18 patients hospitalized with meningitis. 
Urine VP values were 215+100, 116444, and 69+23 
pg/mL on days 1 through 3, respectively, for children with 
bacterial meningitis and 34+14, 20+4, and 15 +4 pg/mL 
for those with aseptic meningitis. Urinary VP levels of 
infants with bacterial meningitis were significantly greater 
than those of healthy ambulatory subjects (n= 18) on all 


three study days; VP values of infants with bacterial men- ` 


ingitis were also greater than those of infants with aseptic 
meningitis on study days 2 and 3. The VP levels for the sub- 
jects with aseptic meningitis were significantly greater than 
those of the controls on day 1 only. None of the infants ex- 
hibited the clinical syndrome of inappropriate antidiuretic 
hormone secretion. 

(AJDC. 1991;145:991-993) 


T occurrence of the clinical syndrome of inappropri- 

ate secretion of antidiuretic hormone (SIADH) in 
meningitis implies that circulating vasopressin (VP), or 
antidiuretic hormone, levels are elevated in this condi- 
tion. Limited data are available, however, reporting only 
single values of serum, urine, or spinal fluid VP levels in 
pediatric patients with meningitis.1” These reports sug- 
gest that SIADH is a risk for children with meningitis but 
do not document the time course of increased VP secre- 
tion during the illness. In this study, we measured urinary 
VP levels by radioimmunoassay,’ as well as serum and 
urinary sodium levels and osmolality, in infants with 
bacterial meningitis (BM) and aseptic meningitis (AM). 
These data quantify VP during the initial 3 days of illness, 
relate values to responses in serum and urinary sodium 
levels and osmolality, and allow a comparison.of VP lev- 
els in BM and AM over time. 


PATIENTS AND METHODS 


Consent for the study before its initiation was obtained from 
the Human Subjects’ Protection Committee. During the period 
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from March 1985 to April 1988, we studied 18 infants during the 
first 3 days of their hospitalizations for meningitis at the Harbor- 
UCLA Medical Center, Torrance, Calif. Ten patients were diag- 
nosed as having BM, and eight had AM. Patients with hypo- 
volemia, dehydration, or renal, cardiac, pulmonary, or central 
nervous system diseases other than meningitis were excluded 
from the study. 

The cerebrospinal fluid evaluation consisted of cell count, 
glucose, protein, and latex agglutination determinations and 
bacterial/viral cultures. The patients with BM had positive 
culture and/or latex agglutination results. Haemophilus influenzae 
was cultured in eight infants and meningococcus in two patients. 
Those diagnosed as having AM had negative culture and latex 
agglutination results but demonstrated cerebrospinal fluid cell 
numbers and types consistent with AM. Viral cultures yielded 
echovirus 17, coxsackievirus B2, or no growth (n=6). No infant 
received antibiotic therapy before lumbar puncture; all received 
ampicillin, gentamicin, chloramphenicol, and/or cefotaxime 
throughout the 3 study days. 

A single urine sample was collected from a bladder catheter or 
spontaneous void within the first 24 hours of hospitalization and 
for 2 days thereafter for urinary osmolality, sodium, and VP de- 
terminations. Urinary VP levels were also measured in single, 
freely voided urine samples from 18 healthy nonhospitalized 
children of similar age receiving fluid ad libitum. Serum sodium 
and urea nitrogen levels were measured daily within 8 hours of 
the urine sample collection in the patients with meningitis. Se- 
rum osmolality was measured directly or calculated by means of 
the following formula: osmolality=2(sodium)+serum urea 
nitrogen/2.8+glucose/18. 

The infants’ charts were reviewed daily for fluid and sodium 
intake, for evidence of the clinical syndrome of SIADH, and 
specifically for a history of hypoxia, pneumothorax, seizures, 
ventilator therapy, use of volume expanders, and drug admin- 
istration. 

Initial fluid management consisted of 0.9% sodium in 5% glu- 
cose infused at rates calculated to provide maintenance needs for 
all infants. As tolerance allowed, enteral feedings were begun at 
rates calculated to provide fluid maintenance. 

Urine VP levels were measured by radioimmunoassay by 
means of a method previously described in our laboratory? 
Urine samples were collected in plain glass tubes containing 1N 
hydrochloric acid and stored frozen at —20°C until extraction 
with disposable columns (C18 SepPak, Milford, Mass). Each 
sample was assayed in duplicate. Standardized samples were 
assayed to determine the amount of VP recovered per assay; all 
values were corrected for recovery rate. Intercoefficients and in- 
tracoefficients of variation of the VP assay were 3% and 9%, re- 
spectively. Urinary sodium was measured by flame photometry 
(Instrumentation Laboratories, Watertown, Mass). Urine osmo- 


lality was determined by freezing-point depression by means of 
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Urine Vasopressin, pg/mL 


Day 1 Day 2 Day 3 


Fig 1.—Mean (+SEM) urine vasopressin levels over the 3 study days 
for infants with bacterial (open bars) and aseptic (crosshatched bars) 
meningitis (n= 18). Mean value for a single vasopressin measure- 
ment in 18 healthy, age-matched controls was 16.3+2 pg/mL. Aster- 
isk indicates P<.05, greater than controls; dagger, P<.05, bacterial 
meningitis greater than (time-matched) aseptic meningitis values. 
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Fig 2.—Serum and urine sodium levels during the 3 study days for 
patients with bacterial (open circles) and aseptic (closed circles) 
meningitis. Bars show mean (+SEM) for each day. 


Day T 


an osmometer (Digimatic, Advanced Instruments, Needham 
Heights, Mass). Serum sodium and urea nitrogen concentrations 
were measured in the hospital laboratory by standard methods. 

The VP values for the three study groups were compared by 
analysis of variance with pairwise comparisons between groups. 
To achieve a normal distribution with equal variances in each 
group, log values of the vasopressin levels were used for statis- 
tical comparisons. Log VP values were also compared by linked 
correlation with urinary osmolality (linear regression analysis). 


RESULTS 


Mean (+SEM) ages of the patients with BM and AM 
were 10.3+2 months and 2.8+1 months, respectively. 
The mean age of the healthy controls was 7.2+1 months. 


One patient with BM required placement of a subdural’ 


catheter on study day 3. Two patients had single gener- 
alized seizures; one required intubation for several hours 
after the seizure but was not hypoxemic. Two patients 
with BM received phenytoin for seizure activity, and two 
patients with BM received furosemide; however, all doses 
. were given 8 to 12 hours after urine samples were 
obtained. One patient received dexamethasone and one 
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received prednisolone sodium succinate throughout the 
hospital course. 

Urine VP levels in patients with BM and AM are shown 
in Fig 1. In subjects with BM, mean (+SEM) VP values 
were 215+100 pg/mL on study day 1, 116444 pg/mL on 
day 2, and 69+23 pg/mL on day 3. The VP values for the 
subjects with AM were 34+74, 20+4, and 15+4 pg/mL on 
days 1, 2, and 3, respectively. The urine VP level for the 
control subjects was 16.3+2 pg/mL. The VP levels of pa- 
tients with BM were significantly greater (P<.01) than 
those of the control subjects on all 3 study days; the VP 
values in BM were also greater than those in AM (P<.05) 
on study days 2 and 3. The VP levels of the infants with 
AM were significantly greater (P<.05) than those of the 
controls on day 1 only. 

Maintenance daily fluid requirements were provided 
for all subjects, and all infants were clinically euvolemic. 
Mean (+SEM) fluid intake in the patients with BM was 
88+9 mL/kg per day on day 1, 100+11 mL/kg per day on 
day 2, and 110+11 mL/kg per day on day 3; thus, there 
was a gradual increase in intake amounting to 25% by the 
3rd day of the study. Fluid intake in the patients with AM 
was 97+13, 113+15, and 109+10 mL/kg per day on days 
1, 2, and 3, respectively. 

Mean sodium intake was 5.6+1, 6.642, and 4.6+1.3 
mEq/kg per day for patients with BM. Infants with AM 
received 3.3+1 mEq/kg per day on day 1; oral feedings 
were resumed on day 2 or 3. Serum and urine sodium 
levels of patients with BM and AM are shown in Fig 2. 
Mean serum sodium level was 139+1.5, 141+1.4, and 
140+1.5 mmol/L for patients with BM on days 1 through 
3, respectively, and 138+0.6, 141+f.9, and 140+2.4 
mmol/L for patients with AM. Only one subject (with BM) 
exhibited a serum sodium level below 135 mmol/L, and 
then only on day 1. Mean urine sodium values were 
64+18, 30+7.8, and 50+7 mmol/L on days 1 through 3, 
respectively, for patients with BM and 52+11, 52+10, and 
51+13 mmol/L for patients with AM. Mean serum osmo- 
lality was 28243, 285+2, and 284+2 mmol/kg for the pa- 
tients with BM and 282+2.5, 288+5.7, and 287+1 
mmol/kg for the patients with AM on days 1 through 3, - 
respectively. Urine osmolality was 578+87, 664+100, and 
469+46 mmol/kg for the patients with BM and 461+66, 
369+33, and 491+79 mmcl/kg for the patients with AM. 
There was a significant correlation coefficient (r = .6) of log 
VP and urine osmolality but no correlation with serum or 
urinary sodium level. . 


COMMENT 


The VP levels in this study represent, to our knowl- 
edge, the first reported serial values during the course of 
meningitis and the first comparisons of VP values and 
fluid intake, serum and urinary sodium levels, and 
osmolality in this study population. 

Urinary VP levels provide a noninvasive, integrated 
index of VP secretion. Plasma and (extracted) urine VP 
correlate linearly, whether compared as urinary VP con- 
centration or rate of VP excretion.’ The source of urinary 


` VP is glomerular filtration”; urinary VP levels correlate 


significantly with creatinine clearance.’’” Urinary VP 
levels increase with hypoxia, mask ventilation, the occur- 
rence of pneumothorax, intraventricular hemorrhage in 
the newborn period, and head trauma in pediatric pa- 
tients. 19-14 

With the use of urinary VP determination, we con- 
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firmed that during the Ist day of illness, patients with 
both BM and AM exhibit markedly elevated VP levels. On 
subsequent days, VP levels return toward normal, more 
rapidly for patients with AM than BM. 

The stimulus for increased VP secretion in meningitis is 
unclear. The VP values cannot be explained on the basis 
of the therapies administered for meningitis, since phe- 
nytoin inhibits VP secretion, and dexamethasone has 
been reported to increase sodium excretion and produce 
diuresis or to have no effect." 

Urine osmolality correlated well with log VP levels in our 
study; with urine VP measured in unextracted urine,’ urine 
osmolalities were not increased despite high VP levels. We 
previously reported that a urine osmolality greater than 
800 mmol/kg was associated with markedly increased urine 
VP levels (200 to 1650 pg/mL) in pediatric head trauma” 
(mean age, 7.5+1.6 years). In the younger subjects included 
in this study, a urine osmolality of greater than 600 mmol/kg 
was associated with urinary VP levels ranging from 98 to 
1038 pg/mL, perhaps reflecting the limitation in any addi- 
tional urinary concentrating ability of our younger subjects. 

Despite the elevated VP and urine osmolality levels and 
the lack of fluid restriction, none of the patients demon- 
strated the complete clinical SIADH (hyponatremia, in- 
creased urinary sodium concentration, diminished serum 
osmolality, and urine osmolality greater than serum osmo- 
lality). The reported incidence of SIADH varies from 4% to 
88% and from 9% to 64% for bacterial and viral meningitis, 
respectively.’” In most studies, however, VP blood and 
uririe levels were not measured. There are a number of pos- 
sible explanations for our low inciderice of SIADH. Our se- 
ries may have been toc limited, the VP increase insufficient 
or too short-lived, and/or the fluid administration inade- 
quate to produce SIADH in this group of moderately ill pa- 
tients with meningitis. It remains unclear whether patients 
who are older or experience meningitis associated with as- 
phyxia,” cerebral edema," or effusion’? might secrete more 
VP and/or respond differently. Moreover, the age at study 
differed significantly for our patients with BM vs AM 
(10.342 vs 2.8+1 months, respectively). This may have af- 
fected VP secretion, although previous studies suggest an 
intact, appropriate response from birth onward. 111317,9 De. 
velopmental changes in renal response to elevated VP lev- 
els, however, have not been well studied in infancy. Thus, 
our series represents a limited examination of the entire 
question of VP secretion in childhood meningitis, since our 
study subjects were too few to analyze by organism, 
adjunctive therapies, or severity of disease, for example. It 
is clear from our serial measurements that VP secretion 
continues despite treatment of meningitis, and although 
several of our subjects appeared well enough to be dis- 
charged on day 4 of hospitalization, their VP levels remained 
elevated and continued to be a potential risk for develop- 
ment of SIADH. 


This work was supported in part by grant HD-06355 from the Na- 
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Demographic and Risk Factors Associated With 
Chronic Dieting in Adolescents 


Mary Story, PhD; Kim Rosenwinkel, MPH; John H. Himes, PhD; Michael Resnick, PhD; 
Linda J. Harris; Robert Wm. Blum, MD, PhD 


e A comprehensive, school-based survey was administered 
to 36320 Minnesota public school students in grades 7 
through 12 during the 1987-1988 school year. Self-reported 
chronic dieting was much higher in girls than in boys (12.1% 
of all girls vs 2.1% of boys). For girls, the percentage of 
chronic dieters was significantly less in grades 7 and 8 
(7.8%) than in grades 9 and 10 (13.5%) or grades 11 and 12 
(14.3%). There were no differences among urban, subur- 
ban, or rural youth. Black girls were less likely to diet com- 
pared with white girls. Chronic dieters were more likely 
than other students to report maladaptive weight-loss tech- 
niques, such as self-induced vomiting (relative risk, 9.92 for 
girls and 9.40 for boys), laxative use (relative risk, 7.18 for 
girls and 11.00 for boys), ipecac use (relative risk, 8.33 for 
girls and 11.00 for boys), and diuretic use (relative risk, 7.30 
for girls and 13.5 for boys). It is suggested that chronic di- 
eting may serve as a screening marker for more severe eat- 
ing and weight-loss behaviors. 
(AJDC. 1991;145:994-998) 


D uring adolescence, both boys and girls become preoc- 

cupied with and sensitive about their size and phys- 
ical appearance. Studies have consistently shown a high 
prevalence of dissatisfaction with body weight or shape 
among male and female adolescents.*® The cultural pres- 
sure to be thin, especially for female adolescents, coupled 
with the societal stigma of obesity, may predispose weight- 
conscious youth to abnormal eating patterns and eating 
disorders.®” Disordered eating behaviors—unhealthy pre- 
occupation with weight and food, crash diets, fasting, binge 
eating, and purging—appear to be quite common, espe- 
cially among female adolescents and young adults."® The 
National Adolescent Health Survey (1988) found that 61% of 
adolescent girls and 28% of adolescent boys had dieted 
during the previous year. Unhealthy weight control meth- 
ods were common among the dieters: 51% reported fasting, 
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16% used diet pills, and 12% reported vomiting to control 
their weight.’ Johnson et al’ surveyed 1268 high school girls 
and found that 36% were currently dieting and 14% were 
chronically dieting. Killen et al” found that 10.6% of female 
teenagers reported self-induced vomiting for.weight con- 
trol, while 13% reported some form of purging behavior 
(vomiting and use of laxatives or diuretics). Recent studies 
indicate that weight concerns and dieting practices are now 
occurring with greater frequency than was previously re- 
ported among older children and very young teenagers.” 
Maloney et al” found that 45% of 8- to 13-year-old boys and 
girls wanted to be thinner and that 37% had already tried to 
lose weight. 

Several authors have proposed that dieting is a pre- 
disposing factor in the development of bulimic symp- 
toms as well as the more serious eating disorders an- 
orexia nervosa and bulimia nervosa.°’?™ Little is 
known, however, about the prevalence of excessive 
dieting or if it is associated with other unhealthy eating 
or weight-loss behaviors. Research on prevalence rates 
of abnormal eating and of attending demographic risk , 
factors is necessary for the nature and extent of these ` 
problems to be understood. Although there are a num- 
ber of descriptive studies of prevalence of dieting ard 
disordered eating patterns among adolescents and 
young adults, these tend to be based on relatively 
small and very select samples, often in private schools 
or on university campuses, and focus primarily on 
girls. Therefore, little is known about dieting in rela- 
tion to sociodemographic characteristics. 

We present a descriptive study of unhealthy eating 
and dieting behaviors based on 34 196 Minnesota youth 
12 to 18 years of age. Because repeated dieting consti- 
tutes a risk factor for eating disorders as well as inap- 
propriate eating behavior among adolescents, we se- 
lected chronic dieting as our chief dependent variable. 
The distinctive feature of our study is that the sample 
size of youth from throughout the state of Minnesota is 
large enough to determine, with some confidence, the 
relationships of chronic dieting to important sociode- 
mographic characteristics, such as school grade, sex, 
race, socioeconomic status (SES), and geographic loca- 
tion (urban, suburban, and rural). Furthermore, we 
examined the relationships of chronic dieting to other 
disordered eating behaviors. 
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Table 1.— Dieting and Weighit-Related Questions From 
the Minnesota Adolescent Health Survey 





How often have you gone on a diet during the last year? By 
“diet,” we mean changing the way you eat so you can lose 
weight. 

Never 
1-4 times 
2-10 times 
More than 10 times 
Am always dieting 
At the present time, do you feel like you are: 



















Underweight . 
About the right weight 
Overveight 
At this time, how satisfied are you with your weight? 
Very , Not at all 
satisfied satisfied 
1 2 3 4 5 6 7 
At this tire, how proud are you of your body? 
Very Not at all 
proud proud 
1 2 3 4 5 6 7 
How often do you vomit (throw up) on purpose after eating? 
Never 






Once z month or less 
2-3 times a week 
Once z week 
2 or more times a week 
Do you use any of the following to lose weight? 
Laxatives 
Ipecac 
Diuretics (water pills) not just for your period 
None af the above 
Have you ever eaten so much food in a short period of time that 
you felt out-of-control and would be embarrassed if others saw 
you (binge-eating, gorging, or bulimia)? 
Yes No 
Are you ever afraid to start eating because you think you won't 
be able to stop? 
Yes No 












SUBJECTS AND METHODS 


The Minr.esota Adolescent Health Survey was administered 
from September 1987 to May 1988 and irivolved 36 320 Minnesota 
public school students in grades 7 through 12 in 86 school dis- 
tricts. Schools were selected to elicit participation from different 
ethnic and geographic groups after stratifying for size of school 
districts. This sample, however, cdnnot be considered statisti- 
cally representative of all of Minnesota in a techriical sense. 
Nevertheless, to our knowledge, it is the largest study ever un- 
dertaken on youth in America. After the exclusion of obvious 
errors and inconsistent and incomplete data, usable data were 
obtained for 34196 subjects. 

The Minnesota Adolescent Health Survey questionnaire cov- 
ered a broac. range of subject areas related to adolescent health. 
Questions included health care utilization, major worries and 
concerns, sexuality, emotional stress, suicide attempts, and sub- 
stance use. A series of questions dealt with body image, weight 
satisfaction, arid eating and weight-loss behaviors (Table 1). 

_ Adolescents were considered “chronic dieters” if they reported 
that they had been on ä diet more than 10 times during the past year 
or were always dieting during the past year. Becaiise the percent- 
age of chroniz dieters among boys was so different from that among 
girls, analyses were performed for boys and girls separately. Other 
variables of interest included race/ethnicity, geographic location 
(urban, suburban, rural), and a measure of parental SES, based on 
educational attainment and work status. A variable concerning 
body image was derived from satisfaction with current weight and 
the response to the question “How proud are you of your body?” 
Those with high levels of dissatisfaction and low body pride were 
considered to have a poor body image. Self-reported height and 
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Table 2.+Sélected Characteristics of Minnesota Youth . 
` "in the Adolescent Health Survey 


Variable No. (%) 






























Sex 

M 16725 (48.9) 

F 17 471 (51.1) 
Grade 

7 and 8 10 445 (30.6) 

9 and 10 11 613 (34.0) 

11 and 12 12 138 (35.4) 
Location 

Urban 16 772 (49.0) 

Suburban 5660 (16.6) 

Rural 11 764 (34.4) 
Parental socioeconomic status 

Low | 3937 (12.8) 

Moderate 16 681 (54.2) 

High 10 165 (33.0) 
Ethnicity 

W 28 901 (86.4) 

B 2603 (7.8) 

Hispanic , 343 (1.1) 

American Indian 551 (1.6) 

Asian 1053 (3.1) 
Dieted during the last year 

F 10 832 (61.9)* 

M 3512 (20.1)* 
Chronic dieters 

F 2104 (12.0)* 

M l 364 (2.1)* 





_ *Percent of sex class who dieted or were chronic dieters. 









Table’3.—Percent of Chronic Dieting by Selected 
Characteristics Among Adolescent Male and Female 
aon Subjects* 













Female Subjects 
ieee @QVVS— 


% 95% Cl 


Male Subjects 
eA 


%  95%CI 















Grade 






















7 and 8 7.8 (7.1,8.5) 1.6 (1.3, 2.0) 
9 and 10 13.5 (12.6,14.4) 2.5 (2.1, 2.9) 
11 and 12 14.3 (13.4,15.2) 2.4 (2.0, 2.8) 
Location 
Urban 11.1 (10.5, 11.8) 2.2 (1.9, 2.5) 
Suburban 13.8 (12.5,15.1) 1.8 (1.3, 2.3) 
Rural 12.5 (11.7,13.4) 23 (1.9, 2.7) 
Parental socioeconomic 
status 
Low 10.2 (9.0, 11.5) 2.0 (1.4, 2.7) 
Moderate 12.6 (11.9,13.3) 2.2 (1 9, 2.5) 
High 12.1 (11.2,13.0) 2.0 (1.6, 2.4) 
Race/Ethnicity 
W 12.5 (11.9,13.0) 2.1 (1.8, 2.3) 
B 8.1 (6.7, 9.6) 2.1 (1.3, 3.0) 
Hispanic 14.9 (10.0, 26.9) 3.0 (0.9, 6.0) 
Native American 10.8 (7.5, 14.6) 2.3 (0.8, 4.4) 
Asian 10.5 (7.9, 13.3) 3.3 (0.9, 6.1) 





*CI indicates confidence interval. 


weight were used to calculate the body mass index (in kilograms 
per square meter) as an indicator of actual body size and weight 
status. The distribution categories of body mass index were 
obtained from the National Health and Nutrition Examination 
Survey.” 
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Table 4.~ Relative Risks of Inappropriate Eating and Weight Loss Behaviors and Body Image Concerns Among Adolescent 
pages T Chronic Dieters Compared With Other Adolescents* ` | an 








Male Subjects 
cc eee .;_.OOOOT 
Chronic 
Dieters, % 


Fernale Subjects 
a ny 


Chronic 


Dieters,% Others, % RR 95% CI Others, % 



























Two types of analyses were performed. First, demographic 
characteristics of chronic dieters were described. Proportions of 
_ chronic dieters and 95% confidence intervals were calculated 
within categoties of grade, geographic location, and parental 
SES. Because many of the proportions were extremely small, the 
arc sine transformation for proportions was used to, calculate 
confiderice intervals.” 
© Second, chronic dieters were compared with other adolescents 
in terms of feeling overweight, poor body image, weekly 
self-induced vomiting, food bingeing, and tse of laxatives, ipe- 
cac, or diuretics to lose weight. For boys and girls separately, the 
risks of having a particular characteristic among chronic dieters 
were compared with the risks of having that characteristic 
among adolescents not consideted chronic dieters. Relative risks 
were calculated, and 95% corifidence intervals were calculated 
' with Taylor's Series Approximation.” | | 
. For éach analysis, the: actual sample size varied slightly 
depending on the number of missing values for each variable. 
` Table 2 presents the numbers and proportions of youth in- 
-. cluded, according to key characteristics. 


_ RESULTS 

The percentages of chronic dieters according to grade in 
school,.location, parental SES, and ethnicity are pre- 
sented in Table 3. The percentages of chronic dieters 
among the female adolescent group are five to more than 
seven times greater than corresponding rates among male 
adolescents. Among both female and male adolescents, 
chronic dieting is more frequent in grades 9 through 12 
than in the lower grades, but its reported occurrence does 
not increase appreciably after grade 9. There are small but 
detectable differences among geographic locations in oc- 
currence of chronic dieting among girls but not among 


boys. Girls in suburban schools have the highest percent _ 


of chronic dieters (13,8%), followed by those in rural 
(12.5%) and urban (11.1%) settings. Female youth from 
low SES have greatly elevated frequency of chronic diet- 
ing compared with their male counterparts but have 
slightly, though significantly, lower rates than other 
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Feel overweight (1.91, 2.03) 42.7 16.3 2.62 (2.18, 2.97) 
Poor body image l 44.2 14.7 3.01 (2.83, 3.20) 13.1 4.7 3.86 (3.06, 4.84) 
Self-induced vomiting weekly l , 

or more 11.9 1.2 9.92 (8.45, 11.64) 4.7 0.5 9.40 (5.61, 15.74) 
Use of laxatives to lose weight 7.9 11 7.18 (5.83, 8.85) 4.4 04 11.00 (6.44, 18.80) 
Use of ipecac to lose weight 25 63 8.33 (3.13, 22.18) 1.1 0.1 11.00 (3.71, 32.65) 
Use of diuretics to lose weight . 7.3 1.0 7.30 (5.86, 9.09) oF. 0.2 13.50 (6.67, 27.32). 
Ever been on food binge ` 54.8 26.4 2.08 ` (1.98, 2.18) 27.7 12.3 2.25 (1.90, 2.67) 
Fear of uncontrolled eating 42.7 . 13.7 3.12 (2.92, 3.33) 18.2 4.1 444 (3.52, 5.59) 
Binge eating and fear of l l 

uncontrolled eating 32.2 8.7 > 3.70 (3.47, 3.95) 11.0 1.9 5.79 (2.26, 14.84) 
Self-reported weight for height TERA l . 

<25th percentile BMI 13.1 22.6 0.58 (0.51, 0.66) 11.9 16.2 0.74 (0.54, 1.00) 

25th-75th percentile BMI = 63.9 60.7 1.05 (1.02, 1.09) 49.0 56.4 0.87 (0.77, 0.98) 

>75th percentile BMI 23.0 16.7 1.38 (1.26, 1.51) 39.0 27.3 1.43 (1:24, 1.65) 


*RR indicates relative risk; Cl, confidence interval; and BMI, body mass index. 







female youth of moderate or high SES. No differences 
among boys according to SES are apparent. Black girls had 
the lowest prevalence of chronic dieting compared with 
other ethnic groups..No differences existed among boys 
in the different racial groups. | 

The relative risks for inappropriate eating and weight- 
loss behaviors, concerns about body image, and body 
mass index status among chronic dieters compared with 
other adolescents are presented in Table 4. Chronic diet- 
ers are more likely to report other maladaptive eating be- 
haviors compared with those teenagers who, are not, 
chronic dieters. Although the percent of chronic dieters 
was much higher for female adolescents, both male and 
female chronic dieters exhibit similar risk behaviors. Both 
male and female chronic dieters were about twice as likely 
as other adolescents to report binge eating. Three times as 
many femalé and five times as many male chronic dieters 
reported binge eating combined with the fear of not be- 
ing able to stop eating. Female chronic dieters were seven 
to nine times more likely to report purging behaviors (ie, 
vomiting, laxative, diuretic, or ipecac use) for weight 
control relative to other adolescent girls. Chronic dieters 
were also more likely to feel overweight and have a poor 
body image. While there was a much smaller proportion 
of adolescent male chronic dieters compared with female 
chronic dieters, male dieters were 11 to 13 times more 
likely than male nondieters to purge to control their 
weight and nine times more likely to report vomiting on 
at least a weekly basis. 


COMMENT 


We found that dieting is a common occurrence among 
adolescent girls, with almost two thirds reporting having 
been on a diet during the previous year. This finding 
agrees closely with findings of other recent stud- 
ies.1813,1819 In the survey by Johnson et al,’ 14% of teen- 
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age girls were chronically dieting, which was consistent 
with our finding that 12% of Minnesota girls were chronic 
dieters. 

Our results are also similar to those of previous stud- 
ies**!' in that large and significant gender differences were 
found. We found that for all the aspects of chronic dieting, 
eg, inappropriate eating, weight-loss behaviors, and body 
image concerns (Table 4), the rates of occurrence were 
greater in girls than boys. This gender disparity has fre- 
quently been explained by sociocultural variables that 
equate thinness with greater attractiveness and social ap- 
proval. Numerous reports suggest that these social norms 
are applied more strongly to women than men.°’ The cul- 
tural overemphasis on thinness and weight may predispose 
young women to excessive dieting and abnormal eating 
patterns.” | 

Although more young women are affected by dieting 
behaviors, it is important that boys not be overlooked. 
While the number of male chronic dieters is small 
(n=364), they were nine to 13 times more likely to use 
unhealthy weight-reduction techniques compared with 
other male adolescents, and their likelihood of bingeing 
and experiencing uncontrolled eating was four to five 
times greater. Therefore, a small but significant portion of 
adolescent male chronic dieters show evidence of dis- 
turbed eating and weight-loss patterns. 

We found that the percentage of chronic dieters was 


significantly lower in school grades 7 and 8 than in grades - 


9 through 12. From a developmental perspective, teenag- 
ers in their middle adolescent years may be more con- 
scious of appearance, weight, and peer opinions than in 
the early adolescent years. The major increase in subcu- 
taneous and total body fat during puberty in girls may 


lead to perceptions of being overweight and weight-loss ` 


attempts. For both the male and female adolescents in our 
study, the occurrence of chronic dieting did not increase 
appreciably after grade 9, suggesting that prevention ef- 
forts may need to be established well before this time. 

We found few appreciable SES or location (urban, sub- 
urban, or rural) differences in the prevalence of chronic 
dieting for either boys or girls, suggesting that these be- 
haviors have permeated all levels of social status and lo- 
cations of residence. While the vast majority of studies on 
the prevalence of dieting and weight-control practices 
have been conducted in urban areas, one recent study” of 
547 teenage girls from a rural community found that ex- 
treme dieting behaviors and symptoms associated with 
bulimia nervosa were fairly common, witha prevalence of 
bulimia of 1.7%. Similar to nonurban areas; low social 
class has been underrepresented in the majority of stud- 
ies on weight-reducing behaviors and bulimia. Still, the 
majority of studies’ have not found social class to be a 
correlate of bulimia in adolescents. 

Few studies have examined ethnic differences in diet- 
ing practices. We found that black girls were less likely to 
diet compared with white girls. Other investigators?! 
have also reported that black teenage girls were less likely 
to think about their weight or diet compared with white 
adolescent girls and that bulimia is less common in black 
teenage girls. Some authors have speculated that there 
may be differing cultural: attitudes toward weight and 
standards of beauty and that the black culture may be 
more tolerant of higher weight levels and less likely than 
whites to equate attractiveness with thinness.” We 
found no significant differences in the prevalence of 
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chronic dieting among white, Hispanic, Native American, 
or Asian female adolescents. However, there is a con- 
spicuous gap in the literature on. dieting and eating 
behaviors among these different ethnic groups. 

Our data indicate that chronic dieters were more likely 
to be heavier or of normal weight than were those who 
were not chronic dieters. Although both male and female 
chronic dieters were significantly heavier than other stu- 
dents, the relative risks were not large. Several other 
studies™? have found that adolescent boys and girls who 
diet tend to be heavier than other adolescents. Killen et 
al’ found that young male adolescent purgers were 
heavier and had greater triceps skinfold thickness than 
nonpurgers, but there was no corresponding difference 
among girls. There is a major limitation to the use of self- 
reported heights and weights for adolescents, as few va- 
lidity studies have been performed. It may be that over- 
weight teenagers underestimate their weight or that 
young teenagers or those in a rapid phase of growth might 
not know their actual weights or heights. 

Our findings suggest that dissatisfaction with weight 
and a poor body image are much more pronounced 
among adolescent chronic dieters than in other teenagers. 
In addition, chronic dieters are more likely to experience 
abnormal eating patterns and to engage in unhealthy 
weight-loss methods compared with other teenagers. 
While the overall percentage of chronic dieters using 


‘purging techniques tended to be small (<12%), the rela- 


tive risks associated with these behaviors were very high, 
with chronic dieters being seven to 13 times more likely 
to use these methods compared with other teenagers ` 
(relative risks >2 are considered strong relationships). 

Our data indicate a strong relationship between exces- 
sive dieting and symptoms associated with bulimia (binge 
eating and purging techniques). This relationship has 
been noted in other studies. Wardle” found that the in- 
cidence of binge eating was much higher among dieting 
than nondieting medical students. Johnson et al? found 
that 47% of bulimic students were chronic dieters in con- 
trast to 9% of the nonbulimic group. In his study of 895 
male adolescents, Moore? found that there was a higher 
prevalence of binge eating among boys who wanted to 
lose weight or were dissatisfied with their weight com- 
pared with other boys. | 

Our results indicate that chronic dieting is not a benign 
or innocuous process and that associated with it are con- 


siderable risks for unhealthy eating and weight-control 


behaviors. Weight-reducing attempts are important in 
that these behaviors can become self-perpetuating and 
appear to be a risk factor for the development of eating 
disorders. While only a minority of chronic dieters will 
likely develop the clinical syndromes of anorexia nervosa 
or bulimia nervosa, the larger group may have health ef- 
fects from chronic dieting. Health hazards associated with 
weight-reduction attempts for teenagers include retarda- 
tion of physical growth, menstrual irregularities, weak- 
ness, persistent irritability, constipation, poor concentra- 
tion, sleep difficulties and impulses to binge eat.” 6 
One of the most important findings from our study is 
that chronic dieting may serve as a screening marker for 
more severe eating and weight-reduction behaviors. In a 
clinical setting, asking how often the adolescent diets may 
help to identify those who are engaging in unhealthy 
methods of weight regulation or those who may have an 
eating disorder. Therefore, clinicians involved in health 


Dieting in Adolescents—Story et al 997 


s+ 


assessments of adolescents should inquire about dieting 
practices. If the patient is dieting or has a history of 
repeated dieting, further history should be obtained on 
methods of weight control and eating practices. 

Finally, efforts are needed in school, health care set- 
tings, and the community to provide appropriate educa- 
tion and guidance, especially for preadolescent and ado- 
lescent girls. Information should be provided about the 
normal changes during puberty and the increased de- 
position of fat tissue. Efforts should be directed toward 
helping adolescents adopt healthy eating and exercise 
habits, understanding the physiologic and psychological 
effects of food restriction and chronic dieting as well as 
discouraging drastic weight-loss techniques.” Such edu- 
cation should begin before grade 9. 
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Article 


The Effect of Valproic Acid on Plasma Carnitine Levels 


Grzegorz Opala, MD, PhD; Susan Winter, MD; Carol Vance, MD; Hugh Vance, PhD; 
H. Terry Hutchison, MD, PhD; Lawrence S. Linn 


è Plasma total, free, and acyl carnitine levels were deter- 
mined in four groups of children: (1) those treated with 
valproic acid as monotherapy (n=43), (2) those treated 
with valproic acid plus other antiepileptics as polytherapy 
(n=91), (3) those treated with other antiepileptic drugs 
alone (n= 43), and (4) normal patients (n= 89). The mean 
free carnitine level was significantly lower in both the val- 
proic acid monotherapy (29.9 pmol/L) and polytherapy 
(21.4 pmol/L) groups compared with normal subjects (36.8 
mol/L); it was also significantly lower than that in patients 
treated with other antiepileptic drugs (36.7 mol/L). Com- 
parison of valproic acid polytherapy and monotherapy 
yielded significantly lower free carnitine levels in the poly- 
therapy group. The ratios of acyl to free carnitine for 
monotherapy (0.41) and polytherapy (0.45) were signifi- 
cantly higher than that in the normal group (0.25). This 
study indicates that a general decrease in the carnitine pool 
should be anticipated in patients taking valproic acid poly- 
therapy and, to a lesser degree, monotherapy. Carnitine 
levels in the group taking other drugs did not differ from 
normal. 
(AJDC. 1991;145:999-1007) 


Vy alproic acid (VPA) is a branched-chain aliphatic acid, 
-~ 2-n-propylpentanoic acid, commonly used as an 
antiepileptic drug in the United States since 1978.' An ef- 
fective anticonvulsant for a broad spectrum of epileptic 
disturbances, valproic acid continues to increase in use, 
especially in lower-risk patient groups.’ 

Valproic acid is safe relative to the problems it is used 
to treat, but clinical experience indicates that patients re- 
ceiving valproic acid exhibit a variety of side effects. Three 
important observations relate valproic acid and carnitine. 
First, complications of valproic acid therapy and carnitine 
deficiency both mimic Reye’s syndrome.** Second, val- 
proic acid is toxic to isolated liver mitochondria, with ef- 
fects similar to accumulating acyl-coenzyme A com- 
pounds. Demonstration of carnitine’s ability to prevent in 
vitro mitochondrial toxic effects led to the hypothesis that 
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carnitine converts acyl-coenzyme A compounds to less 
toxic acylcarnitine derivatives.” Finally, valproylcarnitine 
is excreted in urine of patients receiving valproic acid.° Mil- 
lington et alf hypothesized that the synthesis and subse- 
quent excretion of valproylcarnitine could contribute to 
the development of carnitine deficiency in valproic acid- 
treated patients. However, analysis of urine concentra- 
tions does not yield valproylcarnitine as the predominant 
acylcarnitine excreted by valproic acid-treated patients. 
The impact of anticonvulsants on carnitine levels has 
been explored since first addressed by Ohtani et al in 
1982.4 Carnitine level is lower in patients treated with 
valproic acid as a monotherapy than in controls.’ Patients 
treated with valproic acid and other anticonvulsants as 
polytherapy reportedly have lower carnitine levels than 
patients receiving valproic acid monotherapy? and/or 
control patients.*"" Decreased carnitine levels may also 
fol- low treatment with other antiepileptic drugs (OADs) 
alone.” 
-~ Some investigators have not found differences in free 
carnitine levels between patients treated with OADs and 
controls*”” or between patients given valproic acid mono- 
therapy, those treated with OADs, and controls.*" Other 
studies finding decreased free carnitine levels did not di- 
vide patients receiving valproic acid into monotherapy 
and polytherapy subgroups.*”*"* Generally, most studies 
involved small samples of valproic acid-treated patients 
and/or patients older than 3 years.47191213,15,16 We assessed 
the effect of therapy with valproic acid monotherapy, 
valproic acid polytherapy, and OADs on the plasma car- 
nitine pool between all four groups (including a normal 
group for comparison) in a relatively large population of 
pediatric-age patients. 


PATIENTS AND METHODS 


A total of 266 patients had plasma total, free, and acyl carnitine 
levels determined. The four groups were as follows: (1) patients 
treated with valproic acid monotherapy (n=43), (2) patients 
treated with valproic acid polytherapy (n=91), (3) patients 
treated with OADs (n=43), and (4) normal, healthy patients 
who served as controls (n= 89). The groups of patients treated 
with anticonvulsants (valproic acid monotherapy, valproic acid 
polytherapy, and OADs) included 26, 48, and 19 female patients 
and 17, 43, and 24 male patients, respectively. The normal group 
had 47 female patients and 42 male patients. The mean age of the 
patients treated with valproic acid monotherapy was 8.1 years 
(range, 1.3 months to 20.3 years); of those treated with valproic 
acid polytherapy, 8.2 years (1 month to 21.6 years); of the OAD 
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Total 





Valproic acid monotherapy 43 40.8*+14 
Valproic acid polytherapy 91 29.3 +14 
Other antiepileptic drugs 43 48.1+11 
Normal subjects 89 44.2+10 


*P< .05 vs other antiepileptic drug, P< .01 vs valproic acid polytherapy. All values expressed as mean + SD. 


Plasma Carnitine Total, Free, Ester, and Ratio Levels in Patients Treated With Monotherapy, Polytherapy, 
and Other Antiepileptic Drugs and in Normal Subjects 


FO .o..ooe oo 





Carnitine, pmol/L | 


Free Ester-Free Ratio 













29.9t +10 10.9 +9 0.41§+0.5 
21.4|| +12 8.0+4 0.457+0.3 . 
36.7 +10 Rak ae L. 0.34+0.3 
36.847 8.945 0.25+0.1 





+P< .01 vs normal subjects, P< .01 vs other antiepiliptic drugs, P< .01 vs valproic acid polytherapy. 


+P< .05 vs valproic acid polytherapy. 

§P< .05 vs normal subjects. 

|P< .01 vs normal subjects, P< .01 vs other antiepileptic drugs. 
qP< .01 vs normal subjects. 


group, 8.3 years (1.4 months to 17.1 years); and of the normal 
subjects, 6.7 years (1.3 months to 17.2 years). Mean age differ- 
ences between the four groups were not significantly different 
by arialysis of variance procedure. 

Patients receiving anticonvulsants (valproic acid monother- 
apy, valproic acid polytherapy, and OADs) were treated for dif- 
ferent types of epilepsy. The OADs included carbamazepine 
(n=18), phenobarbital (n=10), phenytoin (n=9), and ethosux- 
imide (n = 1) as monotherapy or in combinations (n=5). Patients 
were selected for determination of plasma carnitine level from the 
practices of two pediatric neurologists on the basis of one of the 
specific drug regimens. Blood samples were randomly drawn af- 
ter initiation of valproic acid and OAD therapy, with a minimum 
elapsed time of 5 days. Plasma samples from the valproic acid 
monotherapy and polytherapy groups were obtained from 1984 
to 1990, and from the OAD group, between 1986 and 1990. 

- All samples were collected at Valley Children’s Hospital, 
Fresno, Calif, and frozen plasma was sent to the Metabolic 
Analysis Laboratories Inc in Madison, Wis. Plasma carnitine 
levels were assayed by the method of Parvin and Pande.” In 
most cases, only one level was available after the introduction of 
valproic acid therapy but before carnitine supplementation. Oc- 
casionally, however, more than one level was available as a re- 
sult of clinical laboratory orders. The lowest free level was 
selected, and this almost always corresponded to the last avail- 
able level before carnitine supplementation. Of note, this sup- 
ports other findings of a dose-response (ie, time-dependent) re- 
lationship. Patients with a known metabolic disorder were 
excluded. The nonretrospective portion of this study, plasma 
level determination in normal subjects, was approved by both 


the Valley Medical Center Human Investigation Reyiew Com- . 


mittee and the Valley Children’s Hospital Human Subjects 
Committee. Informed consents were obtained from either the 
patient or the parent/guardian if the patient was a minor. 


RESULTS 


Mean total, free, and esterified plasma carnitine levels 
and the esterified-to-free carnitine ratio are presented for 
the four groups in the Table. Data for the four different 
groups and four variables were analyzed by means of a 
one-between multivariate analysis of variance procedure. 
Post hoc tests were performed on resultant univariate 
analyses by Scheffe’s procedure. 

The mean total carnitine level was significantly lower 
only in patients given valproic acid polytherapy com- 
pared with normal subjects. However, the levels in both 
the valproic acid monotherapy and polytherapy groups 
were significantly lower than those in the OAD group 
(P<.05 and P<.01, respectively). In addition, the mean 
total carnitine level in the valproic acid polytherapy group 
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was significantly lower than that in the valproic acid 
monotherapy group (P<.01). 

The mean free carnitine level was significantly lower in 
both the valproic acid mcnotherapy and polytherapy 
groups than in the normal subjects (P<.01 for both) and 
also significantly lower than in the OAD group (P<.01 for 
both). Comparison of valproic acid polytherapy and val- 
proic acid monotherapy also yielded a significantly lower 
plasma free carnitine level (P<.01). 
= The mean acylcarnitine level was significantly lower in 
patients receiving valproic acid polytherapy than in those 
receiving OADs (P<0.01) and also was significantly lower 
than that in the group receiving valproic acid monother- 
apy (P<.05). | | 

The ratio of acylcarnitine to free carnitine levels was 
significantly higher in both the valproic acid monotherapy 
and valproic acid polytherapy groups than in the normal 
subjects (P<.05 and P<.01, respectively). 


COMMENT 


Our study supports previous findings that administra- 
tion of valproic acid results in a lowering of carnitine 
levels.**” Both groups of our patients receiving valproic 
acid had plasma free carnitine levels significantly lower 
than those of patients receiving OADs and controls; 
moreover, plasma free carnitine levels in the valproic acid 
polytherapy group were significantly lower than those in 
the valproic acid monotherapy group. 

In contrast to our data, Laub et al, Komatsu et al,’ and 
Beghi et al’ did not find the free carnitine levels in the 
valproic acid monotherapy group significantly lower than 
those in the controls. Only Komatsu et al? found, as we 
did, a significant difference between free carnitine levels 
in the valproic acid polytherapy and valproic acid mono- 
therapy groups. Consistent with the findings of Ohtani et ' 
al,4 Laub et al, Komatsu et al,* and Beghi et al,” we did 
not find significant differences in free carnitine levels be- 
tween the OAD and normal groups, suggesting that re- 
duction of plasma carnitir.e level is associated with val- 
proic acid therapy but is not associated with antiepileptic 
therapy in general. Moreover, the lowest mean free car- 
nitine level during valproic acid polytherapy in compar- 
ison with the valproic acid monotherapy, OAD, and nor- 
mal groups suggests that treatment with valproic acid in 
combination with antiepileptic drugs other than valproic 
acid increases the reduction of carnitine level. 
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In general, carnitine deficiency should be anticipated in 
patients taking anticonvulsant medications that include 
valproic acid (particularly if these medications induce mi- 
crosomal enzyme systems); why the lowest plasma free 
and total carnitine levels were found in the group treated 
with valproic acid polytherapy remains speculative. It is 
likely that drug interactions can lead to enhanced valproic 
acid metabolism and further impairment of carnitine val- 
ues. This is particularly true of phenobarbital, which may 
result in increased conversion of valproic acid to toxic 
metabolites.” Another possibility is that patients receiv- 
ing polytherapy are more severely neurologically affected 
and may have an underlying metabolic disorder predis- 
posing them to carnitine deficiency. 

It is also important to consider alternative mechanisms 
of decreasing plasma free carnitine level during valproic 
acid. therapy. Suggestions from other investigators in- 
clude increased renal loss of free carnitine,!*” insufficient 
endogenous carnitine synthesis, or a decreased dietary 
carnitine intake.’ 

Thoughtful analysis of the relationships among the 
variables and cited hypotheses may yield some insight 
into an overall mechanism of valproic acid-induced 
decreased carnitine levels. Significantly lower acyl, free, 
and total plasma carnitine levels in valproic acid poly- 
therapy in comparison with valproic acid monotherapy 
indicate that the total carnitine pool in the valproic acid 
polytherapy group ot patients is significantly decreased. 
Also, ratios of acyl to free carnitine in both valproic acid 
monotherapy and valproic acid polytherapy groups were 
the same and significantly higher than in normal subjects. 
These observations are in agreement with the hypothesis 
that (1) elevated production of acylcarnitine increases the 
excretion of acylcarnitine; (2) this reduces the free car- 
nitine level®’; and (3) the decreased free carnitine level 
results in a relative increase in acylcarnitine level, com- 
pared with the free carnitine level, which constitutes an 
increase in the acyl-free carnitine ratio. 

It is also important to evaluate overall findings in the 
context of methodologic considerations. Differences in 
levels of esterified carnitine in our data may be due to 
varying durations of therapy before carnitine assay. In 
addition, elevated urinary excretion of acylcarnitines 
during an initial period of valproic acid administration 
leads to insufficient quantities of ingested and endoge- 
nously produced carnitine necessary to maintain tissue 
and plasma stores at normal levels”, later, as free carnitine 
levels become low, esterified carnitine levels may also 
decrease because of inadequate free carnitine available to 
combine with acyl groups. 

The absence of carnitine determinations before valproic 
acid therapy leads to the possibility that low carnitine 
levels may have preexisted in the population. Indeed, the 
low free carnitine levels in the group treated with valproic 
acid polytherapy, instead of the preferred monotherapy, 
coincide with the group we expect to present the most 
difficult seizure control problems and therefore be the 
most involved neurologically. However, the absence of a 
significant difference between the OAD and normal 
groups indicates that the patient sample did not have low 
carnitine levels before therapy. 


CONCLUSION 


The sample size of the four groups of patients in our 
study, valproic acid monotherapy, valproic acid polyther- 
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apy, OADs, and normal, allows for establishment of re- | 
liable statistics indicating that a general decrease in the 
carnitine pool should be anticipated in patients taking 
valproic acid polytherapy and, to a lesser degree, valproic 
acid monotherapy. Carnitine levels in the OAD group did 
not differ from normal. 
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Educational Intervention 


Support Services for Pediatric Trainees 


A Survey of Training Program Directors 


Anne Sturmthal Bergman, LCSW, DrPH, Robert Adler, MD, MSEd 


@ We conducted a survey of pediatric training program di- 
rectors (75% response rate) regarding program support 
services for house staff, directors’ attitudes about stress in 
training, and program plans to ameliorate such stress. Sup- 
port services included explicit measures to alleviate stress, 
policies that may minimize stress, evaluation of house staff 
performance, feedback regarding career concerns, and 
benefits (eg, medical insurance and child care). Most pro- 
grams offered services to reduce stress from training, but 


- few offered preventive services. Support policies were re- 


: . ported to be inadequate, especially in the areas of coverage 
for leaves of absence. Maternity leave represented most 
leaves of absences, as 10% of the female house staff and 
11% of the male house staff members became parents. Pro- 
gram directors’ terms were short, and only 30% perceived 
these roles to be their primary roles. Male directors believed 
that female house officers had a harder time adjusting to 
their programs. We suggest changes and present a simple 


way for program directors to evaluate their support Ser- . 


vices. 
(AJDC. 1991;145:1002-1005) 


| 
C tress in postgraduate medical training concerns train- 


-aD ing directors, trainees, and the general public. Many 

support services to reduce stress in training have been 
` proposed, but information about these services in pediat- 
' ric training programs is lacking.’* A committee of pro- 
gram directors of internal medicine has outlined what 
services should be included in a supportive program.” 
Berg and Garrard” have categorized support services 
available in family practice programs. Our study was de- 
signed to document support services offered in popati 
training programs. 


MATERIALS AND METHODS 


A questionnaire was developed that addressed several topics 
and included both closed- and open-ended questions. A test 
questionnaire was sent to six pediatricians who were either 
training directors or involved in pediatric education. Information 
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was solicited about the services available to reduce stress 
(Table 1). The study population included every training director 
(n= 232) in an accredited pediatric training program on July 1, 
1987, from a list provided by the Association of Pediatric 
Program Directors. 

There were two mailings separated by 4 weeks. Eight pro- 
grams were excluded from the original 232 because they had 
merged with other programs or were no longer training pedia- 
tricians. Sixty-one percent of the responses came from the first 
mailing and another 14% from the second, for a total response 
rate of 75%. Data from both mailings were combined. The only 
difference between data from the two mailings was that respon- 
dents to the second mailing spent more time (30%) functioning 
as training directors (P<.05) and had been in the position less 
time (4 years or less) (P=.01) than directors responding to the 
first mailing. 

Demographic data included program affiliation, the presence 
of a designated training director, gender of director, number of 
years as training director, and percentage of time spent fulfilling 
duties as training director. Inquiries were made about number 
and gender of the trainees, number of leaves of absence, num- 
ber of pregnancies, and number of referrals for counseling dur- 
ing the training year. Training cirectors were asked about their 
attitudes toward support services, and responses were coded 
using a 5-point Likert Scale. 


Department Editors.—Hugh D. Allen, MD, Columbus, 
Ohio; Fredric Burg, MD, Philadelphia, Pa; Harold Levine, 
MPA, Galveston, Tex; Barbara Starfield, MD, Baltimore, 
Md; Larrie W. Greenberg, MD, Washington, DC 
Purpose.— This department is intended to share informa- 
“ tion concerning educational efforts in the broad field of 
. pediatrics. We welcome studies on the following topics: 
undergraduate and graduate education in medicine and 
allied ‘health occupations; continuing education of 
health professionals; education of patients and families; 
and health eduéation for the general public, the com- 
munity,.and organizations that contribute to the promo- 
tion and improvement of the health of children. 
Editorial Comment. — Bergman and Adler present a survey 
of. program directors that addresses management of 
_. house officer stress. Most directors deal.with crises, but 
few deal with problems through prevention. The authors 
discuss various problems and offer a way for programs to 
“ evaluate - their. BUBB OI: services. This -is a good 
sian —H.D.A. 
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Support Services for Pediatric Trainees | 


% of Pediatric Training | 
Programs Reporting 
Services 





Pediatric Support Service 





Explicit measures to alleviate stress 


Orientation 98 
Social events 98 
Psychiatric services 92 
Specific counseling for stress 61 
Retreats 44 
Counseling for house staff l 
member's families 53 
- Support groups 35 
Ombudsman 30 
Drug/alcohol education 33 


Supportive policies to 
minimize stress 


Maternity leave policy 95 
Ward on-call—every 4th 
night or less frequently 49 
NICU on-call—every 4th 
night or less frequently : 40 
House siaff goes home after 
call before 5 pm i 31 
Limit on maximum consecutive 
hours worked 30 
More than 4 weeks of 
vacation for all years 28 
Coverage by faculty and house staff 12 
Evaluatior and feedback 
Evaluation of house staff 100 
Feedback from house staff 
to facul-y 92 
Disciplinary policy and 
grievance procedure 88 
Review of program 84 
Career counseling 80 
Faculty advisor 77 
Benefits 
Medical insurance 100 
Mental health insurance 89 
Disability coverage 81 
Payment for counseling 52 
Child care 19 
RESULTS 


Our data on characteristics of the respondents were 
compared with data available about pediatric training 
programs from the American Medical Association’s 1988- 
1989 .Directory of Graduate Medical Education Programs." 
There was no difference between the two groups of data 
in geographic distribution or percentage of women house 
staff members. 


Characteristics of Program Respondents and Trainees 


Most programs were university based (101 [45%]) or 
affiliated (90 [40%]). The remaining 33 programs included 
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those that were not university affiliated and those that 
were affiliated with military bases or religious institu- 
tions. Size was associated with affiliation; the largest pro- 
grams were university based. Seventy-eight programs 
(35%) had 17 or fewer house staff members, 70 (31%) had 
18 to 35 house staff members, and 76 (34%) had 36 or more 
house staff members. Sixty-seven program directors 
(30%) reported that house staff members trained in only 
one hospital; 76 (34%), two hospitals; 63 (28%), three 
hospitals; and 18 (8%), four or more hospitals. 

Most programs (217 [97%]) had a designated program 
director, 65 (30%) of whom were department chairs and 
22 (10%) of whom had another title related to training (eg, 
residency manager). Only 65 (30%) considered them- 
selves primarily program directors. Forty-seven respon- 
dents (21%) were women. Half of the respondents grad- 
uated from medical school before 1968, and half spent 
30% or less time in their roles as program directors. Half 
were program directors for 4 years or less. 

The survey comprised 4424 house staff members, 2300 
(52%) of whom were women. This is consistent with the 
ratio reported in the American Medical Association’s 
1988-1989 Directory of Graduate Medical Education Pro- 
grams." | 


How Supportive Are Pediatric Training Programs? 


We inquired about explicit measures to alleviate stress 
in residency training programs. Social events and orien- 
tation programs were nearly universal (220 [98%]). Al- 
most half (99 [44%]) of all programs had retreats for house 
staff. The majority of the retreats were for postgraduate- 
year-1 interns alone. In most programs, a variety of indi- 
viduals ran the retreat, including chief residents, faculty, 
and consultants. A smaller number (78 [35%]) of respond- 
ing programs offered support groups, of which 17 (22%) 
were run by faculty and nine (12%) by consultants. Only 
23 program directors (29%) who offered support groups. 
perceived them as helpful. Individual counseling was 
available in 206 programs (92%), and specific psychiatric 
services directed to issues of stress in residency training 
were offered by 137 programs (61%). Family counseling 
was offered by 119 programs (53%), and an ombudsman 
was available in 74 programs (30%). Only 74 programs 
(33%) provided drug and alcohol abuse education. 

Two hundred six programs (92%) offered counseling 
for house officers. In 90 programs (44%), it was provided 
by the psychiatric staff of the training program. Counsel- 
ing in the remaining 116 programs was provided by the 
program director (24 programs [21%]), behavioral science 
staff (14 programs [12%]), employee assistance programs 
(12 programs [10%]), private psychiatric and pastoral 
counselors (six programs [5%]), and social workers and 
behavioral pediatricians (11 programs [5%]). Directors of 
the remaining programs did not note who provided 
counseling. Between 1987 and 1988, 106 house staff 
members (2.4%) were referred to counseling owing to 
poor performance. 

We also explored on-call schedules. On-call duties ev- 
ery fourth night or less often for ward rotations were re- 
ported by 110 respondents (49%). On-call duties of sim- 
ilar frequency, but for rotation into the neonatal intensive 
care unit, were reported by 90 respondents (40%). Sixty- 
nine programs (31%) sent house staff members home 
around or before 5 pm the night after being on call, and 67 
programs (30%) limit the maximum number of consecu- 
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tive hours worked to 32. Half the programs reported that 
their house staffs worked 33 to 39 consecutive hours; and 
45 respondents (20%) said there was no limit on work 
hours. 

Coverage for absent house staff members was most of- 
ten provided by other house staff members (179 programs 
[80%]) or occasionally by a mixture of faculty and other 
house staff members (27 programs [12%]). In one pro- 
gram, the faculty alone covered for absent house staff 
members. A maternity leave policy was in place in 213 
programs (95%), and time off ranged from less than 6 
weeks (98 programs [46%]) to 8 weeks, to 3 months (38 
programs [18%]). From 1987 to 1988, 230 female house 
staff members (10%) and 233 male house staff members 
(11%) became parents. Most programs (134 [60%]) had 
leave of absence policies, and 110 programs (49%) granted 
at least one leave ‘of absence during the year. Of these 
leaves of absence, 30 (27%) were maternity leaves, 12 
(11%) were because of personal stress, six (5%) were be- 
cause of family illness, and 8 (7%) were because of 
personal illness. No significant correlations were noted 
between leaves of absence and characteristics of the pro- 
gram, the director, or trainees. All programs had specific 
vacation policies, and 63 (28%) offered 4 or more weeks 
of vacation for all years of training. A shared-residency 
program was offered by 65 programs (29%), but of those 
only four (6%) had individuals actually in a shared resi- 
dency. 

Written disciplinary policies were provided by 199 pro- 
grams (89%), feedback to faculty by 206 (92%), faculty 
advisers by 172 (77%), specific career counseling by 179 
(80%), and a committee to review the program by 188 
(84%). 

Medical insurance was offered to house staff by all pro- 
grams, mental health insurance by 199 (89%), and dis- 
ability insurance by 181 (81%). Specific payment for 
counseling was reported by most programs (107 of 206 
[52%]), and a few programs (43 of 206 [19%]) offered child 
care. 

We explored one tangential measure of stress by asking 
why house staff members left their training programs. 
Sixty-six house officers (29%) had left their programs un- 
expectedly. Of the house staff members who left, 45 (69%) 
changed their specialties, seven (10%) left because of 
family reasons, five (7%) left because of illness, and the 
rest (nine [14%]) reportedly left because of religious rea- 
sons, feelings of inadequacy, and other reasons. 


Program Directors’ Attitudes Toward Training 


A series of questions was asked of the program direc- 
tors exploring their attitudes toward support services. 
Most training directors (201 [90%]) believed that house 
staff support was a priority in the program, that their 
house staff members were happy with the program, and 
that the patients benefited from house staff support ser- 
vices. Training directors who believed that house staff 
support was a priority in their programs also believed that 
support programs helped recruitment (r=.35 and 
P=.0001). To a lesser degree, they believed that access to 
support services made trainees better pediatricians (181 
respondents [81%]) and that the faculty generally cared 
about the house staff. One hundred fifty-nine respon- 
dents (71%) believed their programs provided more sup- 
port than other programs. Only 83 program directors 
(37%) believed that house staff training was easier now 
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than when they were in training, and half believed that 
the house staff worked too many hours per week. Most 
directors (130 [58%]) believed that female house staff 
members should be able to plan a pregnancy during 
training, and 58 (26%) believed that, in general, female 
house staff members had a harder time adjusting to 
training than did male house staff members. 

The training directors noted the following greatest 
sources of stress among house staff members (some 
respondents listed more than one item): workload (72 
[32%]), caring fer very sick or difficult patients (60 [27%]), 
conflicts between work and home life (54 [24%]), high ex- 
pectations of themselves (25 [11%]), concern about lack of 
knowledge (18 [8%]), work relationships (nine [4%]), 
money (seven [3%]); and quality of teaching (two [1%)). 
In response to an open-ended question, 40 program 
directors (18%) anticipated making the program more 
supportive, reducing the number of working hours, or 
planning a retreat. A small percentage (20 respondents 
[9%]) were planning to encourage more faculty involve- 
ment, while 13 respondents “6%) were planning to add an 
advisory system. 

Program directors were also asked about recruitment. 
Slightly over half the programs (114 [51%]) had increasing 
numbers of applicants, 25 (11%) had decreasing numbers 
of applicants, and 85 (38%) had stable levels of applicants. 
One hundred fifty programs (67%) recruited enough res- 
idents to fill all their positicns, 27 (12%) had one vacant 
position, and 47 (21%) had two vacant positions. 


COMMENT 


This study cescribes a way to measure the level of 
house staff services that may reduce stress in pediatric 
training programs. Program directors may not wish to in- 
clude the specific services listed, but this data makes 
comparisons of the programs with a 1988 national data 
base possible. These comparisons may be helpful in dis- 
cussions with hospital administrations regarding the in- 
stitution of new services. 

Although this study mostly catalogs existing programs 
and services, some interesting observations can be made. 
Those services required by the Accreditation Council for 
Graduate Medical Education were almost universally 
provided. Others, such as social events and orientation, 
were also offered by all training programs. Availability of 
services to reduce or help cope with the stress of the pro- 
gram showed an interesting pattern. While 92% of the 
programs offered various counseling options for treat- 
ment of stressed house staff members, preventive mea- 
sures such as support groups and retreats were offered by 
only 78 programs (35%) and 99 programs (44%), respec- 
tively. Fewer than one third of the directors whose pro- 
grams offered support groups thought that they were 
helpful. Although there is considerable concern regarding 
physician impairment due to chemical dependency, only 
74 programs (33%) offered alcohol and drug abuse edu- 
cation. 

Program directors and the hospital administration set 
policies for house staff and have considerable control in 
this area. Despite this, specific policies that might allevi- 
ate house staff stress were absent from most programs. 
Although trainees in 49% of the programs were on call 
every fourth night or less often, fewer than one third of 
the programs limited consecutive working hours to less 
than 32. Four weeks of vacation each year were offered by 
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28% of programs. Vacation time was distributed un- 
equally through the 3 years of training in most programs, 
and the largest amount of vacation time was in the later 
years, although the internship year is clearly the most 
stressful. Support policies may change in response to 
legislation, but in most hospitals these policies are under 
institutional and program control and do not need legis- 
lative approval to be reevaluated. 

Coverage for absent house staff members was almost 
exclusively provided by other house staff members. Cov- 
erage by faculty and innovative methods of coverage were 
rare. House staff members’ absences are disruptive to all 
programs and, in light of the data, it becomes increasingly 
clear that program directors need to plan prospectively for 
absences, the most common of which is maternity leave. 
Change in assigned rotations and electives is stressful to 
the remaining house staff members and can significantly 
affect the educational program. The program director and 
administration must explore methods of coverage that do 
not increase burdens on house staff members. 

Most programs had maternity leave policies, but they 
varied considerably. Ten percent of the female house staff 
members and 11% of the male house staff members became 
parents during the year studied. This is consistent with a 
recent study by Sinal et al’? in which 11% of 904 female phy- 
sicians became pregnant during their internships, and 32% 
became pregnant during their residency programs. Regard- 
less of when their babies were born, 60% had materni 
leaves of 6 weeks or less. Parental leave should be planned 
prospectively and anticipated by program staff. Costs of 
providing a method to deal with such absences should be 
included in the budgets of training programs. There will al- 
ways be exceptional situations for which prospective plan- 
ning will be inadequate, but house staff members and pro- 
gram directors should plan for what seems to be a consistent 
use of the leave of absence policy. 

The issue of maternity leave also brings up the issue of 
gender in residency training. More than 50% of trainees 
in pediatric training programs are women. Only 21% of 
the program directors were women, and 52% of the pe- 
diatric house staff members in our study were women. 
The attitudes of program directors toward house staff 
support programs did not differ on the basis of gender, 
except that male directors believed that female house of- 
ficers had a harder time adjusting to stress in training 
(P = .0004). The view that female house officers should be 
able to plan pregnancies during training was equally held 
by both male and female program directors. 

Most training directors perceived that their house staffs 
were happy with their programs. They considered their 
training programs to be more supportive than other pro- 
grams and believed that patients benefited from house 
staff support services. Another reflection of the program 
directors’ general comfort level with support services was 
that only 18% of the program directors anticipated adding 
support services to their programs. Program directors 
identified the greatest sources of stress among house staff 
members as workload, caring for sick or difficult patients, 
and conflict between work and home life. This differed 
somewhat from a previous report’ in which interns stated 
that fatigue, lack of time for family and personal activities, 
and making a mistake were the greatest sources of stress. 

The role of the program director will need to be 
reexamined as programs struggle with the difficult issues 
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of meeting the dual responsibilities of the programs’ ed- 
ucational requirements and of the service requirements of 
their institutions. A consistent and long-term commit- 
ment from program directors will allow the examination 
and achievement of these often conflicting goals and in- 
vestigation of preventive strategies to reduce stress. Such 
strategies should include the planning and evaluation of 
administration policies to reduce stress. A policy that an- 
ticipates leaves of absences (including parental leave for 
male and female house staff members) should be consid- 
ered by each program, and policies that deal with fre- 
quency of on-call duties, number of consecutive working 
hours, benefits (eg, disability and life insurance), and 
other issues affecting trainee stress should be evaluated. 
These issues are under the control of individual program 
directors and their administrations. Changing policy in an 
institution often takes a long time, and a consistent 
spokesperson with a strong support base who advocates 
for change is necessary. In return, chairmen in pediatrics 
need to support program directors financially and aca- 
demically. 

This simplified way for programs to evaluate the sup- 
port services available to their trainees should be a good 
starting point for directors who are contemplating 
changes in their programs. It might also stimulate pro- 
gram directors to evaluate the effectiveness of existing 
services and to explore innovative ways to reduce stress 
in training programs. Clearly, the ability to provide sup- 
port services to pediatric residents will provide programs 
with a competitive edge in an increasingly tight market for 
potential applicants. 


This study was supported in part by a grant from the Childrens 
Hospital of Los Angeles General Pediatric Research Fund. 

We thank Evan Charney, MD, and the Association of Pediatric 
Training Program Directors for their participation in and support of 
this survey. 
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Article 


Optimal Positioning of Endotracheal Tubes 
for Ventilation of Preterm Infants 


Avi Rotschild, MD; David Chitayat, MD; Martin L. Puterman, PhD; Min S. Phang, MB; 
Emily Ling, MB, BS; Virginia Baldwin, MD 


» Accurate knowledge of upper-airway dimensions is re- 
juired to prevent malpositioning of endotracheal tubes in 
»reterm infants. We measured vocal cord—carina, oral- 
carina, and nasal-carina distances in situ at autopsy of two 
sroups of infants (<1000 and =.1000 g). In all 24 infants, 
crown-heel length, crown-rump length, and occipitofrontal 
circumference were better than weight in predicting upper- 
airway dimensions. Flexion of the neck decreased and ex- 
‘ension increased both nasal-carina and oral-carina dis- 
lances. Lateral rotation produced no significant changes. 
[he postmortem data were. not different from nasal-carina 
distances measured radiologically in 40 living, nasally intu- 
bated and ventilated infants, confirming the clinical valid- 
ity of our findings. Regression equations were derived to 
aredict optimal endotracheal tube lengths based on the ex- 
ternal measurements of crown-rump length and crown-heel 
length. 
(AJDC. 1991;145:1007-1012) 


Ww the advent of neonatal intensive care, endotra- 


cheal intubation and mechanical ventilation of ` 


very-low-birth-weight infants is now common. However, 
malpositioning of the endotracheal tube (ETT) is still a 
well-recognized and, unfortunately, frequent complica- 
tion of mechanical ventilation.’* To minimize the risk of 
this complication, accurate knowledge of the upper- 
airway dimensions is essential. Earlier studies used var- 
ious methods to measure the dimensions and topographic 
locations of the important anatomic landmarks in the up- 
per airway and attempted to predict optimal ETT lengths. 
These methods included anatomic measurements of ex- 
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cised tissues from autopsies,** observations at bronchos- 
copy in live infants,°* and radiologic evaluations!”’° that 
included the effect of respiratory movements’ and alter- 
ations of head position.!*"* However, few data are avail- 
able from direct measurements of upper-airway dimen- 
sions in neonates, and practically no data are available for 
infants who weigh less than 1000 g. 

Our study was carried out.to formulate a reliable | 
method of predicting the optimal ETT length from data 
obtained from direct measurements of upper-airway 
dimensions in the neonatal population, including very- 
low-birth-weight infants, using an in situ postmortem 
method. We also studied the changes in these dimensions 
with different head positions. The clinical relevance of the 
postmortem data was tested by comparing the results of 
the postmortem study with those obtained radiologically 
in living, nasally intubated and ventilated infants. 


SUBJECTS AND METHODS 
Study Population 

Postmortem measurements of upper-airway dimensions were 
performed in 24 infants whose parents had givén consents for 
autopsies and who met either of the following two criteria: 
(1) nonmacerated stillborn infants over 22 weeks of gestation 
with birth weights of 400 g or more and (2) infants who died in 
the neonatal period or during the first 4 months of life. Radio- 
logic determination of nasal-carina (NC) distances was carried 
out in a Separate group of 40 living, nasally intubated and ven- 
tilated infants. Infants with hydrops fetälis, congenital malfor- 
mations, or chromosomal abnormalities or who were small for 
gestational age were excluded from both study groups. 


Postmortem Study 


Postmortem crown-heel length (CHL), crown-rump length 
(CRL), occipitofrontal head circumference (OFC), and body 
weight were measured before autopsy dissection. To study 
upper-airway dimensions, the body cavity was entered with the 
usual Y-shaped incision, and the anterior part of the rib cage was 
removed. The trachea was then exposed in situ by removing the 
thymus and dissecting the blood vessels. A short transverse in- 
cision was made in the anterior wall of the trachea at the level 


_ of the carina. To measure the distances from the carina to the 


naris and to the upper lip, each infant was intubated alternately 
nasally and orally with a pediatric suction catheter marked at 
centimeter intervals (Argyle, Sherwood Medical, Petit-Techain, 
Belgium). The catheter was advanced to the carina and secured 
under direct vision at the level of the carina. Nasal-carina and 
oral-carina (OC) distances were taken as the lengths of the suc- 
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Table 1.—Population Description 


Mean + SD (Range) 


_r200 0 OO a 


Postmortem Study 
(N= 24) 


Gestational age, wk 
. At birth 

At study 
Weight, g 

At birth 

At study 

No. of infants weighing <1000 g 
Crown-rump length, cm 
Crown-heel length, cm 

Head circumference, cm 
Vocal cord-carina length, cm 
Oral-carina length, cm 
Nasal-carina length, cm 


tion catheter at the naris and upper lip, respectively, the cathe- 
ter tip at the carina being 0 cm. These two measurements were 
taken for each infant in five different positions of the head rel- 
ative to the body. These positions were the midline neutral, lat- 
eral rotation 90° to the right, lateral rotation 90° to the left, max- 
imum flexion, and maximum extension. 

To determine the vocal cord—carina (VC) distance, the distance 
from the thyroid cartilage notch to the carina was first measured 
in situ with the head in the neutral position. The lungs and tra- 
chea were then removed from the body en bloc. The trachea was 
incised posteriorly longitudinally, and the distance from the 
thyroid cartilage notch to the vocal cords was measured. The VC 
distance was obtained by subtracting the distance from the thy- 
roid cartilage notch to the vocal cords from the distance from the 
thyroid cartilage notch to the carina. 

In two of the autopsies, the VC measurement was repeated 
after the trachea was removed from the thoracic cage. 


Radiologic Study 


The NC distances were determined in a separate group of 
living, nasally intubated infants by means of clinical and 
radiologic data. The nasal route is the preferred route for 
intubation of infants in our nursery. The ETT length from its 
tip to the subject’s nares was recorded just before or after 
clinically indicated anteroposterior chest roentgenograms. All 
chest roentgenograms were performed with the infant’s head 
held in the neutral position and the infant lying directly on 
the roentgenographic film at a focal film distance of 101.6 cm. 
Infants with conditions causing displacement of the trachea 
and main-stem bronchi were excluded, from the study. The 
distance of the EIT tip to the carina was measured on the 
chest roentgenogram only if the carina and main-stem bron- 
chi were clearly visible and the chest was well centered dur- 
ing exposure. The NC distance was the sum of the ETT 
length and the ETT tip to carina distance. The magnification 
on roentgenogram of the ETT tip to carina distance was 


shown to be negligible by taking roentgenograms at the same | 


focal film distance of a metal grid placed at different distances 
of up to 5 cm from the film cassette to simulate the different 
depths of the trachea in infants of different weights. 

On the same day, OFC, CHL, CRL, and weight were mea- 
sured by standard methods. Only one set of measurements was 
obtained for each subject. 
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31+6.1 (23-42) 
32+7.2 (23-48) 


1937 + 1365 (415-4920) 
2203 + 1628 (415-5355) 


32+8.3 (20-45.5) 
45 +10.6 (28.1-62.5) 
31+6.6 (21.5-43) 

4.1+1.1 (2.2-6.5) 
9.3+2.4 (5.8-13.5) 

10.8 +2.5 (7-15.6) 





Radiologic Study 
(N = 40) 


27.7 +3.6 (23-34) 
29.4+4.5 (23-42) 


1197 +651 (500-3620) 
1403 +810 (500-3965) 
9 19 
26.8+4.8 (20.4-38.0) 
39.2+6.2 (30.3-54.0) 
26.8+4.2 (22-37.8) 


+1.5 (6.8-13.9) 


Statistical Analysis 

For data from the postmortem study, multiple linear regres- 
sion was used to investigate the relationship of VC, NC, OC, 
nasal-midtrachea, and oral-midtrachea lengths with potential 
predictors, including corrected gestational age, weight at au- 
topsy, CHL, CRL, and OFC. All subset regression with adjusted 
R? criterion was used for model selection. We investigated 
whether transformations’ to logarithmic, polynomial, and 
piecewise linear (straight lines with different slopes on different 
ranges of the explanatory variable) functions of explanatory 
variables produced improved estimates and assessed the qual- 
ity of the fits by residual analysis. We computed 95% prediction 
intervals as the predicted value determined by the regression 
equation +t(n —2, 0.975) times the SE of prediction.” Simple re- 
gression was used to determine whether the changes in NC and 
OC lengths due to-alterations in head position relative to the 
body were dependent on the NC and OC measurements with 
the head in the neutral anatomic position. 

Subjects were divided into two groups on the basis of weight 
at autopsy (<1000 g and =1000 g). Standard univariate methods 
were used to obtain ranges for -he effects of head positioning on 
the measurements in each group. Measurements in the two 
groups were compared by means of two-sample t tests adjusted 
for unequal variances. Effects of position changes within sub- 
jects were analyzed by pairec t tests. Bonferroni adjustments 
were taken into account when statistical significance was as- 
sessed. For the radiologic stucy, multiple linear regression was 
used to investigate the relationship of NC distance with cor- 
rected gestational age, weight, CHL, CRL, and OFC and to 
compare relationships in postmortem and radiologic studies. All 
statistical calculations were performed with the Number 
Cruncher statistical software. 


RESULTS 
Postmortem Study 


Postmortem measurements of upper-airway dimen- 
sions were performed in 24 infants, whose corrected ges- 
tational age at autopsy ranged from 23 weeks to term plus 
8 weeks. Nine infants weighed less than 1000 g. The ba- 
sic descriptors of the study population are provided in 
Table 1. There was a significant linear relationship be- 
tween each of the three inner airway measurements and 
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“ig 1.—Relationships of nasal-carina, oral-carina and vocal cord- 
zarina lengths with crown-rump length. Center lines are the regres- 
sion estimates; outside curves are 95% prediction intervals, based 
3N SEs of prediction. Some points are obscured because of nearly 
concurrent values. 


ach of the four external anthropometric measurements, 
is demonstrated by the estimation equations (Table 2). 
We found taat the use of polynomials, other transforma- 
ions, or additional predictor variables did not provide 
iny better explanatory relationship based on the adjusted 
R? criterion and residual analysis. 

The CRL was the best single anthropometric measure- 
nent for predicting the inner airway dimension for all 
hree upper-airway measurements. The relationships be- 
ween each of NC, OC, and VC to CRL, together with 95% 
orediction intervals, are displayed in Fig 1. Correspond- 


ng graphs for the relationships of upper-airway mea- ° 


surements with CHL, weight, and OFC are similar and, 
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therefore, not shown. The CHL and OFC, but not weight, 
were as good as CRL for predicting upper-airway dis- 
tances. 

The effect of head orientation on NC and OC measure- 
ments is depicted in Fig 2. In both weight groups, flexion 
significantly decreased (P<.005) and extension increased 
(P<.0001) OC and NC distances, while left and right ro- 
tation did not alter the measurements. We looked at the 
effect of head position on changes in NC and OC lengths 
based on the 90th percentile in the two weight groups. In 
infants weighing less than 1000 g, maximum flexion de- 
creased NC distance by 1.0 cm and OC distance by 1.5 cm, 
whereas maximum extension increased NC distance by 
0.8 cm and OC distance by 1.3 cm. In infants weighing 
1000 g or more, maximum flexion decreased NC distance 
by 1.6 cm and OC distance by 1.0 cm, while maximum 
extension increased NC distance by 1.7 cm and OC dis- 
tance by 1.5 cm. The effects of head positioning on NC 
distance were not statistically different from its effects on 
OC distance. 

In the two infants (26 and 41 weeks of gestation) in 
whom measurements were taken both in situ and after 
removal of the trachea at postmortem examination, the 
VC lengths were longer when measured in situ than after 
removal of the trachea (3.5 vs 2.8 cm in one infant and 5.0 
vs 4.0 cm in the other). 


Radiologic Study 


Radiologic measurements of NC distances were per- 
formed in 40 infants whose corrected gestational ages 
ranged from 23 to 42 weeks. Population descriptors are 
given in Table 1. Simple linear regressions of NC distance 
with CRL, CHL, and OFC each provided highly signifi- 
cant linear relationships (P<.0001). The estimated equa- 
tions obtained from the radiologic study did not differ 
significantly from those obtained from the postmortem 
study. Neither the slope (P=.11) nor the intercept 
(P =.20) in the relationship between NC distance and CRL 
differed between these two methods (Fig 3). 


COMMENT 


Tracheal length is a physiologic and functional dimen- 
sion that is affected by both respiratory movements’ and 
changes in head posture.” The trachea lengthens and 
widens during inspiration and shortens and narrows 
during expiration.” The results of our study concur with 
those of others” that significant changes in tracheal 
length are associated with extension and flexion of the 
head, while lateral rotation produces minimal changes. 
Thus, these functional changes must be considered when 
attempting to define the optimal length of the ETT during 
intubation. ` 

Discrepancies in tracheal dimension (VC length) re- 
ported in different studies are probably related to the 
limitations of the various methods used. Due to changes 
in tissue elasticity after death and during preservation, 
measurements of tissues removed from cadavers** may 
not, reflect the true tracheal length in a live infant. Also, 
direct measurements on excised airways at autopsy?‘ may 
be shorter than normal once tissue attachments are sev- 
ered. This is suggested by our finding of shorter VC 
lengths in excised trachea. Conversely, measurements by 
direct rigid bronchoscopy” may produce longer than nor- 
mal tracheal lengths due to relative extension of the head 
during this procedure. Results from radiologic studies!””° 
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Fig 2:— Changes in nasal-carina and oral-carina lengths with changes in head position in infants weighing less than 1000 g (left) and infants 
weighing 1000 g or more (right). Data are displayed by box plots. The lower line of the box is the 25th percentile, the midline the 50th per- 
centile (median), and the upper line the 75th percentile. The horizontal bars below and above the hatched boxes represent the 10th and 
‘90th percentiles, respectively. Dots represent measurements beyond the 10th and 90th percentiles. Lines may be missing when values are 


the same. 
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Fig 3.— Relationship between nasal-carina (NC) distance and crown- 
rump length (CRL) from radiologic (broken line and closed circles) 
and postmortem (solid line and open circles) data. Regression 
equations are NC=0.52+0.33CRL (radiologic data) and NC=1.52+ 
0.29CRL (postmortem data). Slopes and intercepts were not signif- 
icantly different between these two data sources. 


may also be affected by several potential sources of error. 
In the retrospective studies, the position of the infant’s 
head during exposure for the roentgenogram is not 
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always specified. Studies using the fourth thoracic verte- 
bral body as the radiologiz landmark for the carina to 
measure the ETT tip to carina distance may not be reliable. 
In the very-low-birth-weight infants, a topographic 
study” has shown that the carina level can be as high as 
the third thoracic vertebral body during the third trimes- 
ter of gestation. 

Measuring upper-airway dimensions in situ in fresh 
autopsy specimens avoids some of these sources of error. 
Moreover, obtaining these measurements with the head 
in different positions may demonstrate the effect of head 
movement on the length cf the airway. 

Although other studies have found linear relation- 
ships of upper-airway dimensions to CHL”? and 
weight,? we found that the best correlation of all three 
dimensions—VC, OC, and NC distances—was with 
CRL and CHL. The linear relationship of NC distance 
with CRL, OFC, and CHL from the radiologic study 
was almost identical to that from the postmortem 
study, thus confirming that the results from our post 
mortem study are applicable clinically. 

Weight is a routine measurement, but it does not give 
the best correlation. Of interest, for infants weighing less 
than 1000 g, the optimum ETT length for nasal intubation 
varied only from 6.9 to 7.4 cm for weights between 600 
and 1000 g (Table 2). 

When we looked at the effect of head. positioning on 
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Table 2.—Regression Equations* 


Regression Equations 


ee ee hv 7 


Anthropometric 

Measurements NC Distance 

CRL 1.659 + 0.285CRL 
(R*-.91)+ 

CHL 0.735 +0.225CHL 
(R?-.91) 

WT 7.738 + 0.0014WT 
(R?-.82) 

OFC 0.437 + 0.332OFC 
(R?-.90) 


OC Distance VC Distance 
0.933 + 0.261CRL 0.708 + 0.106CRL 
(R?-.84) (R*-.71) 

0.262 + 0.202CHL 0.423 + 0.082CHL 
(R?-.81) (R?-.69) 

6.479 + 0.0013WT 3.005 + 0.0005WT 
(R?-.76) (R?-.62) 

0.441 +0.313OFC 0.306 + 0.123OFC 
(R?-.82) (R?-.62) 


*Regression equations were dérivéed from thé postmortem anthropometric measurements of each of crown-rump length (CRL), 
rown-hee! length (CHL), weight (WT) and occipitofrontal head circumference (OFC) with each of the upper airway dimensions of 
lasal-carina (NC), oral-carina (OC), and vocal cord-carina (VC) distances. All lengths and distances are in centimeters, and weights are 


1 grams. 


+The quantity R? measures the fractions of total variation around the mean explained by the regression equation. In simple regression 


: provides one measure for comparing the quality of the estimation. 
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ig 4.— Graph for prediction of optimal endotracheal tube lengths 
or nasotracheal and orotracheal intubation based on the external 
neasurement of crown-rump lengths. Center line is the regression 
stimate; outside curves are 95% prediction intervals, based on SEs 
f prediction. Some points are obscured because of nearly concur- 
ent values. 


ipper-airwey measurement, flexion decreased whereas 
‘xtension increased both the NC and OC lengths. We can 
leduce that with either nasal or oral intubation, flexion 
sushes the ETT tip toward the carina and extension 
etracts the tip away from the carina. This information will 
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Fig 5.—Graph for prediction of optimal endotracheal tube lengths 
for nasotracheal and orotracheal intubation based on the external 
measurement of crown-heel lengths. Center line is the regression 
estimate; outside curves are 95% prediction intervals, based on SEs 
of prediction. Some points are obscured because of nearly concur- 
rent values. 


be useful for the nursing care of intubated infants. Based 
on the 90th percentile of changes in ETT position with 
maximum flexion and extension, a safe position of the 
ETT tip for infants weighing less than 1000 g is defined as 
at least 0.8 cm below the vocal cords and more than 1.0 
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cm above the carina during nasal intubation, and 1.3 and 
1.5 cm, respectively, during oral intubation. The corre- 
sponding safe ETT tip position for infants weighing 1000 
g or greater should be at least 1.7 cm below the vocal cords 
and at least 1.6 cm above the carina during nasal intuba- 
tion, and 1.5 cm below the vocal cords and 1.0 cm above 
the carina during oral intubation. It can be deduced from 
these figures that the ideal safe position for the ETT tip 
with both routes of intubation is the midtracheal position 
for both groups of infants. 

In this study, although maximum flexion and extension 
of the head produced a wider scatter in OC length changes 
than NC length changes, there was no statistically signif- 
icant difference in the changes whether the infant was in- 
tubated nasally or orally. This finding contrasted with that 
of Donn and Blane,” who found greater ETT movement 
with nasotracheal intubation in their postmortem study of 
a single infant weighing 1100 g at birth. 


Based on our findings, we have formulated a 


method of predicting the optimal ETT lengths from 
naris or upper lip to midtrachea during nasotracheal 
and orotracheal intubation based on CRL and CHL. 
The midtracheal distances were computed by subtract- 
ing half the VC distance from the NC and OC dis- 
tances, respectively. By using linear regression, the lin- 
ear relationships of the naris to midtrachea and upper 
lip to midtrachea distances with CRL (Fig 4) and CHL 
(Fig 5) were obtained. These graphs can serve as initial 
guidelines for determining the ETT lengths for either 
nasal or oral intubation using an endotracheal tube 
marked at centimeter intervals from its tip. 

The ETT position can be further confirmed by noting 
the depth of the ETT tip from the vocal cords during in- 
tubation. This should be at least 1.3 to 2.0 cm, depending 
on the size of the infant. We also recommend that the in- 
fant’s head be held in the neutral position when localiz- 
ing of the tip of the ETT is attempted. 
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Evaluation of Auditory Brain-stem Response 
in Full-term Infants of Cocaine-Abusing Mothers 


Ronald P. Carzoli, MD; Suzanne P. Murphy, PhD; Judy Hammer-Knisely, MA, CCC-A; Jean Houy, ARNP 


@ The purpose of this study was to examine the association 
between perinatal cocaine exposure and the prevalence of 
hearing deficit in the newborn. Auditory brain-stem re- 
sponse testing was performed on 50 infants of cocaine- 
abusing mothers and 50 control infants. All infants were 
born at full term. Cocaine-exposed infants had lower birth 
weights and a greater incidence of maternal tobacco and 
alcohol use. No differences were found in size, method of 
delivery, Apgar scores, or use of other illicit substances. 
Four infants of cocaine-abusing mothers and two control 
infants failed initial auditory brain-stem response testing. 
There were no differences in absolute or interpeak latencies 
of waveforms noted between the two groups. These data 
suggest that there is no increased incidence of hearing def- 
icit as determined by auditory brain-stem response in new- 
borns of cocaine-abusing mothers born at term and without 
other risk factors. 
(AJDC. 1991;145:1013-1016) 


C ocaine abuse during pregnancy has increased dra- 

matically in recent years, paralleling the increased 
use in the general population. Seventeen percent of 
pregnant women have been estimated to use cocaine at 
least once during pregnancy.! Cocaine is a potent vaso- 
constrictor that has been shown in animal studies to de- 
crease uterine blood flow, resulting in fetal hypoxemia, 
hypertension, and tachycardia.*° In infants of cocaine- 
abusing mothers (ICAMs), a variety of perinatal and neo- 
natal complications have been reported, including rela- 
tive or absolute microcephaly and a high prevalence of 
small-for-gestational-age infants.*” Neurologic problems 
include perinatal cerebral infarction, cranial ultrasound 
abnormalities such as intraventricular hemorrhage, brain 
necrosis, and cavitary lesions, transient electroencepha- 
lographic changes, and retinal and other ocular 
anomalies.*"' In addition, cardiorespiratory pattern ab- 
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normalities such as increased incidence of periodic 
breathing and apnea have been reported.” Finally, using 
the Brazelton Neonatal Behavioral Assessment Scale, de- 
pression of interactive behavior and poor organizational 
response to environmental stimuli have been noted.” 
However, the effect of perinatal cocaine exposure on the 
auditory system in the neonate has remained largely un- 
explored, and in view of the aforementioned effects on 
neurodevelopmental outcome, needs to be examined. 
The present study was designed to determine whether 
the prevalence of sensorineural hearing deficit, using the 
auditory brain-stem response (ABR), is greater in full- 
term infants exposed to cocaine prenatally than in age- 
matched control infants of mothers who did not use co- 
caine. 


SUBJECTS AND METHODS 


All infants enrolled in the study were born at the University 
of Florida Health Science Center, Jacksonville, between April 
1989 and February 1990, and were admitted directly to the nor- 
mal newborn nursery. Only apparently healthy, full-term in- 
fants, of at least 37 weeks’ gestation, were included in the study 


population. The cocaine-exposed group consisted of ICAMs, as 


determined either by maternal history of cocaine use during 
pregnancy or infants in whom maternal cocaine abuse was sus- 
pected and results of urine toxicology examination for cocaine 
metabolites were positive. Infants were routinely screened for 
urine cocaine metabolites if pregnancy was complicated by a 
known history of maternal substance abuse, no prenatal care, 
abruptio placentae, precipitous delivery, home delivery, or the 
presence of certain congenital malformations. 

Infants in the control group were born to women with 
uncomplicated pregnancy including no maternal history of co- 
caine use, and had no detectable cocaine metabolites on urine 
screening. Infants with known or suspected risk factors for 
hearing loss (family history of hearing impairment before age 6 
years; congenital toxoplasmosis, other [syphilis, hepatitis, 
zoster], rubella, cytomegalovirus, and herpes simplex 
[TORCHES] infection; sepsis; bilirubin levels of 256.5 wmol/L or 
more; Apgar scores less than or equal to 6 at 5 minutes; 
intraventricular: hemorrhage; seizures; birth weight less than 
1500 g; aminoglycoside use longer than 10 days; craniofacial 
anomalies; renal malformations; or other congenital malforma- 
tion) were excluded from the study. 175 

Other information obtained on all infants included birth 
weight, gestational age, size for gestational age, 1- and 5-minute 
Apgar scores, and method of delivery. Gestational age was 
based on maternal dates if within 2 weeks of the Dubowitz score, 
or otherwise as assessed with the Dubowitz scale."* Mothers 
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Table 1.—Frequency Distributions of Background 
Variables of 50 Cocaine-Exposed 
and 50 Nonexposed Newborns* 


Cocaine-Exposed Nonexposed 


Variable Infants, No. (%) Infants, No. (%) x? P< 
Sex 
M 20 (40) 20 (40) 
0 .99 
F 30 (60) 30 (60) 
Race 
W 11 (22) 20 (40) 
3.79 .10 
B 39 (78) 30 (60) 
Size : 
SGA 11 (22) 3 (6) 
AGA 37 (74) 43 (86) 5.69 .10 
LGA 2 (4) 4 (8) 
Delivery 
Vaginal 44 (88) 41 (82) 
: 0.71 .50 
C-Section 6 (12) 9 (18) 
Maternal substance use 
Tobacco 38 (76) 14 (28) 23.08 .001 
Alcohol 17 (34) 6 (12) 6.83 .01 
Marijuana 6 (12) 3 (6) 1.10 .30 


*SGA indicates small for gestational age; AGA, appropriate for 
zestational age; LGA, large for gestational age; and C-section, ce- 
sarean section. 


were questioned as to their use of tobacco, alcohol, marijuana, 
and other illicit drugs during pregnancy. Cocaine use was 
divided into first, second, and/or third trimester usage. 

Cocaine urine screening was performed in all infants with a 
cocaine metabolite assay (ADx, Abbott Laboratories, Abbott 
Park, Ill), and was considered positive when 0.3 g/dL or more 
was detectable. 

Hearing was screened in all infants within the first week of life 
using the ABR. Infants who failed initial ABR testing were 
scheduled for repeated ABR testing after postconceptual age 44 
weeks, because thresholds do not change significantly after this 
age.” The sensitivity of the ABR test has been predicted to be as 
high as 100%, and specificity, 86%. The predictive value of a 
positive test is 5.3% and of a negative test is 100% in a high-risk 
population.” Although the ABR test is not considered a defin- 
itive predictor of hearing loss later in life, it is currently consid- 
ered the most reliable instrument for assessing the integrity of 
the auditory system in infancy.” 

The test was administered by a certified audiologist who was 
blinded to the infant’s group. Testing was done using an audi- 
tory evoked potential electrodiagnostic computer and averaging 
system (Nicolet Compact Four, Nicolet Biomedical Instruments, 
Madison, Wis). Electrode placement consisted of three silver 
6-mm cup electrodes. Placement of the active (noninverting) 
electrode was at the forehead, with the reference (inverting) 
electrode attached to the earlobe of the test ear and the ground 
electrode attached to the contralateral earlobe. Click stimuli were 
presented to each ear separately at a repetition rate of 21.1 clicks 
per second through tubal insert phones and immittance tip 
adaptors at an intensity level of 30 dB relative to normal hearing 
threshold (dBnHL). To obtain a quiet recording, filters were used 
to eliminate background electroencephalographic noise below 
150 Hz and above 3000 Hz. Recordings were obtained by aver- 
aging 2000 stimulus presentations, with reproducible wave- 
forms obtained in at least two separate trials. All testing was 
performed in a sound-treated chamber (model RS 2425, Acous- 
tic Systems, Austin, Tex). 
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Table 2.— Comparison of Background Characteristics 
Between Cocaine-Exposed and Nonexposed Infants* 















Values 
<< 


Variable Mean (SD) Median Range 





Gestational age, wk 


Cocaine-expcosed 39.36 (1.22) 40 37-42 
Nonexposed 39.10 (1.03) 39 37-42 
Birth weight, ¢ 
Cocaine-exposed . 2844 1465.99) 2745 2015-3884 
Nonexposed 3140 '428.32) 3230 2065-4040 
Apgar score 
1 minute 
Cocaine-exposed 7.80 (1.27) 8 4-9 
Nonexposed 7.84 (1.60) 8 1-9 
5 minutes 
Cocaine-exposed 8.94 10.47) 9 7-10 


8.98 10.47) 


*The results of independent t tests indicated a significant differ- 
ence between cocaine-exposed and nonexposed infants for birth 
weight (P=.001), but not for gestational age (P<.25), 1-minute Ap- 
gar score (P<.88), or 5-minute Apgar score (P=.66). 


Table 3.—Frequency of Maternal 
Cocaine Use by Trimesters . 


No. Positive 
Admitted Urine 
Trimester Use Screen 


Nonexposed 





1 only 


2 only 

3 only 

1 and 2 

2 and 3 
1,2, and 3 
Denied use 





*Adjusted use indicates that any mother who denied use during 
the third trimester, but had an infant whose urine sample showed 
positive results, was presumed to have used cocaine during all 
three trimesters. This included a total of 12 women, three of whom 
denied cocaine use at any time during pregnancy. 


Hearing evaluations were scored on a pass/fail basis. Infants 
were considered to have passed the ABR test if waves I, III, and 
V were present at 30 dBnHL with good wave replicability, 
interaural agreement, and mcrphologic features. Latencies of 
waves were recorded at 30 CBnHL for comparison between 
study and contrcl groups. In infants who failed the initial ABR, 
follow-up testing included latency intensity function and im- 
mittance, in an attempt to distinguish conductive from senso- 
rineural hearing loss. 


RESULTS 

Consents were obtained for a total of 112 infants, but 12 
were excluded due to incomplete data, other risk factors 
for hearing impairment, or ABR test not being performed 
within the first week of life. Therefore, a total of 50 ICAMs 
and 50 control infants were enrolled in the study and un- 
derwent ABR examinations. 

Urine samples of all infants were screened for cocaine 
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1etabolites within the first 48 hours after delivery. 
esults of urine toxicologic tests were positive (greater 
ran 0.3 ug/dL) in 33 of the 50 infants in the cocaine- 
xposed group. No control infants had detectable cocaine 
1etabolites on urine screening. | 

In the cocaine-exposed newborns, 46 passed the initial 
BR test and four failed, compared with 48 passes and 
vo failures in the control group. Using x? analysis with 
ates’ correction for continuity, this difference was not 
gnificant (x°=0.18 [df=1]). Using one-tailed indepen- 
ent t tests, no significant differences were noted between 
1e two groups in absolute latencies of waves I, IM, and 
or Il to V and I to V interpeak latencies for either the 
ft or right ear. 

Background characteristics of infants in the two groups 
re presented in Tables 1 and 2. Cocaine-exposed infants 
ad a lower mean birth weight (P<.001) and a higher in- 
dence of maternal use of tobacco (P<.001) and alcohol 
?<.01). There were no significant differences found in 
ze, method of delivery, 1- or 5-minute Apgar scores, or 
se of other illicit substances. 

Table 3 depicts the estimated pattern of maternal 
caine use by trimester. Adjusted use in pregnancy was 
reater than admitted use, based on the number of pos- 
ive infant urine screens. A total of 12 women denied 
uird trimester cocaine use, yet cocaine metabolites were 
und in their infants’ urine samples. These women were 
ynsidered to have used cocaine during all three trimes- 
‘rs, as historical information obtained was considered 
nreliable. | 

In all, at least 46 women used cocaine during the first 
imester, 39 were second trimester users, and 37 women 
sed cocaine during the last trimester of pregnancy. Ac- 
rding to adjusted usage rates, the majority of women 
ho used cocaine did so throughout pregnancy. The sec- 
ad largest group comprised first trimester users only. 
ased on histories obtained from these women in the lat- 
r group, most indicated attempting to stop cocaine use 
ace they discovered they were pregnant, due to con- 
rns of effects on the developing fetus. Séveral of the 
‘omen had voluntarily entered treatment programs in an 
‘tempt to overcome their addiction. 

Of the six infants who failed initial ABR testing, all were 
opropriate for gestational age in size. Five of six moth- 
‘s whose infants failed initial ABR testing used tobacco 
uring their pregnancy. Results of repeated ABR tests 
ere normal in five of the six infants. The only infant who 
iled follow-up testing had latency intensity curves and 
imittance measurements indicative of a conductive 
ther than sensorineural hearing loss. This infant had a 
story of recurrent otitis media, and was referred for 
rther evaluation. 


COMMENT 


Based on previously published reports on neurodevel- 
mental problems’ in ICAMs, abnormalities on infant 
aring evaluation by ABR testing were expected, but no 
ich abnormalities were found. In this study, no signif- 
ant increase in sensorineural hearing loss was observed 
ICAMs compared with control infants. The relatively 
gh false-positive rate on initial testing found in this 
udy has also been reported by others.!8* The one infant 
ho did fail repeated ABR testing was diagnosed to have 
conductive rather than sensorineural hearing loss, 
hich was presumed secondary to recurrent otitis media 
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and not due to perinatal cocaine exposure. Although no 
differences between the two groups were noted, further 
study with larger samples will be needed to confirm these 
results. Confirmed hearing loss in high-risk populations, 
most notably infants in neonatal intensive care units with 
various risk factors, has been estimated at between 2% 
and 4% and higher.’**! The estimated incidence of hear- 
ing loss in the general population is approximately one in 
750 infants.” 

These findings are in contrast to a previously published 
report by Shih et al,” which indicated prolonged inter- 
peak and absolute latencies in 18 ICAMs compared with 
18 control infants. However, the increase in absolute la- 
tencies reported in the study by Shih et al occurred only 
at high intensities (80 dBnHL) and only for wave V. Pro- 
longed interpeak latencies were seen at 40 and 80 dBnHL 
for the wave III to V interval, and for the wave I to V in- 
terval at 80 dBnHL, indicating possible slower brain-stem 
transmission times at higher intensities. Higher stimulus 
rates were used (60 per second), and the latency prolon- 
gation seen may indicate prolonged brain-stem neuronal 
refractory periods in cocaine-exposed infants. However, 
their population of cocaine-exposed infants had gesta- 
tional ages ranging from 32 to 40 weeks. It has been shown 
that there is a progressive neuromaturational decrease in 
wave latencies and hearing threshold with increasing 
gestational age.” Therefore, the latencies reported by 
Shih et al may have been prolonged as a result of the pre- 
term infants, thus biasing the results, although it may in- 
dicate subtle auditory brain-stem dysfunction at higher 
stimulation rates. 

Compared with the control group, the ICAM popula- 
tion in the present study was found to have significantly 
lower birth weights, as has been reported by others,” 
although no cause-and-effect relationship can be pro- 
posed. A variety of other factors may influence the 
intrauterine growth of ICAMs, including maternal smok- 
ing and nutritional and socioeconomic status. Mothers 
who used cocaine during the pregnancy were also more 
likely to use tobacco and alcohol, although there was no 
reported difference in other illicit drug use. There was also 
no difference in Apgar scores at 1 and 5 minutes or 


‘method of delivery between the two groups. The lack of 


difference in size between infants who were exposed to 
cocaine and those who were not may be partly explained 
by the fact that only apparently healthy infants of over 37 
weeks’ gestation were chosen for the study. 

Therefore, despite numerous other neurologic compli- 
cations reported in ICAMs,*” the present results suggest 
that there was no apparent effect on the developing au- 
ditory system in otherwise healthy, full-term infants due 
to maternal cocaine abuse. It remains to be seen whether 
infants born prematurely or with congenital abnormalities 
directly attributable to maternal cocaine use will be sim- 
larly unaffected. 


This study was supported by a grant from the Department of 
Sponsored Research, University of Florida, Gainesville. 

We are grateful to Kathy Beaulieu and Karen Richard for their help 
in preparation of this article. 
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Ductal Patency in Neonates With 
Respiratory Distress Syndrome 


A Randomized Surfactant Trial 


Mark D. Reller, MD; Donald C. Buffkin, MD; Michael A. Colasurdo, MD; 
Mary J. Rice, MD; Robert W. McDonald, RCPT, RDMS 


@ The purpose of this study was to evaluate in a controlled 
study the effect of exogenous surfactant on various mani- 
festations of ductal patency. Premature infants with respi- 
ratory distress syndrome were randomized to receive sur- 
factant (Survanta) (n=22) or air (n=14). In neonates 
receiving surfactant, there was a greater tendency for an 
audible murmur to develop (13 of 22 vs four of 14). In spite 
of this, the clinical use of indomethacin was similar for the 
two groups, 10 (45%) of 22 vs six (43%) of 14. Excluding 
neonates given indomethacin early, a comparable number 
of surfactant-treated neonates (9/17 [53%]) vs control 
neonates (6/12 [50%]) demonstrated spontaneous closure 
of the ductus within a physiologic time frame (on or before 
day 4). For the gestational ages studied, the beneficial 
effects of exogenous surfactant were not associated with 
either an increased risk for delayed closure of the ductus 
arteriosus or a greater incidence of indomethacin usage. 
Utilization of exogenous surfactant does not appear to have 
an adverse impact on ductal patency. 
(AJ/DC. 1991;145:1017-1020) 


p remature neonates with respiratory distress syndrome 
are at well-recognized risk for persistent shunting 
through the ductus arteriosus. Currently, the treatment of 
premature neonates frequently includes the use of exog- 
enous surfactant to reduce the severity and complications 
of respiratory distress syndrome.'* However, little objec- 
tive information exists regarding the effect of surfactant 
administration on ductal patency. Symptoms of ductal 
shunting have been reported to be more frequent after 
surfactant treatment,! and concerns exist that this shunt- 
ing could either affect the resolution of respiratory dis- 


tress’ or be associated with a transient or poor response ` 


to surfactant.’ Additionally, surfactant therapy has been 
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reported to be associated with a greater need to treat 
symptomatic patent ductus arteriosus. While several 
other investigational trials have not reported an increased 
incidence of clinically significant patent ductus 
arteriosus,**”* the assessment of ductal patency was not 
the primary focus in any of these studies. Additionally, 
because no uniform or objective criteria exist for deter- 
mining significant ductal shunting, the “incidence” of 
patent ductus in most of these randomized trials has de- 
pended on a variety of clinical and/or subjective echocar- 
diographic criteria. 

In previous studies evaluating ductal patency,“ we 
have utilized duration of ductal patency (ie, timing of 
functional closure) as one objective end point and have 
established normative data for the timing of spontaneous 
ductal closure in premature neonates." The purpose of 
the current study was to systematically evaluate the im- 
pact of surfactant, administered in a randomized pro- 
spective trial, as to its impact on the timing of spontane- 
ous ductal closure. Because indomethacin sodium 
trihydrate administration obviously affects the timing of 
ductal closure, we specifically analyzed a subgroup of 
neonates who did not receive indomethacin during the 
first 4 days of life (the normal time frame of physiologic 
ductal patency) as to the risk factors associated with de- 
layed ductal closure. We separately analyzed two clinical 
manifestations of ductal patency: the need for indo- 
methacin (as clinically determined by the neonatal attend- 
ing staff), and the incidence of cardiac murmurs in neo- 
nates with ductal patency confirmed by echocardio- 


graphy. 
PATIENTS AND METHODS 


Thirty-seven neonates were enrolled into this investigation 
over a 19-month period between March 31, 1988 and October 15, 
1989, Of these, 28 neonates were delivered at the Oregon Health 
Sciences University Hospital, Portland, while nine were outborn 
referrals. Criteria for inclusion into this study were (1) birth 


. weight below 1750 g; (2) gestational age greater than 26 weeks 


(confirmed by a neonatal modified Ballard examination); 
(3) positive-pressure ventilatory support with fraction of in- 
spired oxygen (Fio,) of 0.40 or greater (with Pao,, <80 mm Hg); 
(4) absence of congenital malformation; and (5) signed parental 
consent. 
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Table 1.—Factors Associated With Delayed Closure 
of the Ductus Arteriosus* 


Normal Closure Delayed Closure 
(n=15) (n= 14) 


1355 +304 1286+ 258 


















Birth weight, g 


Gestational age, wk 29:82 1.2 28.7 +1.6t 
Apgar score 
1 min 5.941.8 3.4+2.3+ 
5 min 7.4+1.3 5.6+2.3t 









.Positive pressure 
ventilation (day 4) 







6 (40) 11 (79)t 
9 (60) 8 (57) 


*Data for the subgroup of infants who did not receive indo- 
methacin in the first 4 days of life. Values are mean+SD or 
number (percent). 

+P<.05. 

$P<.01. 


Exogenous surfactant 





All neonates entered into this study had previously been en- 
rolled in a prospective, randomized, blinded trial to assess the 
effects of surfactant administration in premature neonates with 
respiratory distress syndrome and assisted positive-pressure 
ventilation (for which a separate signed consent was obtained). 
The surfactant preparation used in this study was an organic 
solvent extract of minced cow lung supplemented with dipalm- 
itoyl phosphatidylcholine, palmitic acid, and tripalmitin (Sur- 
vanta, Ross Laboratories, Division of Abbott Laboratories, 
Columbus, Ohio). The initial dose was administered between 
1 and 8 hours of life. The dose of surfactant was 100 mg/kg 
(4 mL/kg). Control neonates were administered air. Subsequent 
doses up to a total of four could be given in the first 48 hours of 
life if continued ventilatory support and Fio, above 0.30 were re- 
quired. The minimum dose interval was 6 hours. 

Neonates enrolled into this investigation were treated by the 
neonatal attending staff. When criteria for surfactant dosing 
were met, the surfactant was administered by a separate group 
of workers not directly involved with care of the neonate. Thus, 
both the attending staff and our investigational group were 
“blinded” as to the medication given to the neonates enrolled 
into the study. 

After initiation of the investigational protocol and administra- 
tion of the first dose of surfactant (or air), a complete two- 
dimensional echocardiographic study was performed. The initial 
study was performed in the first 16 hours of life. All subsequent 
studies were limited to high parasternal and suprasternal notch 
imaging to optimize visualization of the ductus arteriosus. 

For detection of left-to-right ductal shunt flow, color flow 
Doppler imaging was utilized. With this extremely sensitive tool, 
ductal flow is noted to originate near the orifice of the left pul- 
monary artery and generally produces a mosaic pattern. With 
use of current color flow Doppler imaging techniques, the 
detection and confirmation of even small left-to-right ductal jets 
are easily obtained.'*” 

The echocardiograms were obtained using an ultrasound im- 
aging system ( Hewlett-Packard Color Flow Ultrasound imaging 
system, model HP77020A, Hewlett-Packard Co, Andover, 
Mass). The two-dimensional images and color flow signals were 
obtained with a 5-MHz short-focus transducer. The two- 
dimensional and color flow Doppler images were recorded on a 
videocassette recorder (Panasonic). 

For all neonates, daily sequential ductal shunt flow studies 
were obtained at roughly 24-hour intervals until no shunt flow 
could be detected on two consecutive studies, signifying that 
functional closure of the ductus arteriosus had occurred. Func- 
tional closure was defined as occurring on the first day that no 
shunt flow was detected. Studies were also continued following 
indomethacin administration or ligation until closure of the duc- 
tus was confirmed. 
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A daily cardiac examination was made by a member of our in- 
vestigational group. This person was blinded to both the med- 
ication given as well as the results of the daily echocardiographic 
evaluation. By design, it was the goal of this study not to alter 
standard care in the neonatal unit. Thus, to avoid introduction 
of bias, the results of our daily investigational echocardiograms 
were not made available to the neonatal staff. In addition, no set 
criteria were established for the utilization of indomethacin. The 
decision to administer indomethacin was made solely by the at- 
tending neonatal staff. Clinical concerns suggesting significant 
ductal shunting (ie, new onset murmur, worsening chest roent- 
genogram, deterioration in ventilatory requirements) usually 
resulted in cardiology consultation for the assessment of ductal 
status. As it is not standard practice in our nursery, no neonate 
received prophylactic indomethacin. 

Intravenous fluid administra-ion was not prospectively con- 
trolled in this study. However, all neonates were treated using 
a standard fluid management of 80 mL/kg for 2 days, then 
100 mL/kg increasing to 120 mL/kg by day 5. Daily weights were 
subsequently evaluated. 

Statistical differences between the two groups were analyzed 
using Student’s t test or by the Mann-Whitney U test. 


RESULTS 


The mean birth weight and gestational ages for the 22 
surfactant-treated neonates and 15 control neonates were 
1344+291 vs 12704313 g and 29.3+1.7 vs 29.0+1.5 weeks, 
respectively (not significant). One of the control neonates 
died at 20 hours of life and was eliminated from the study. 
Both groups were maintained in a negative fluid balance 
and demonstrated comparable weight losses. By day 4, 
surfactant-treated neonates weighed 8.2%+4.5% less 
than birth weight, compared with 9.2%+7.1% less for 
control neonates. 

The echocardiographic evaluations for the two groups 
of neonates were performed at comparable times. The 
average age for the two groups on the first 5 days of life 
for surfactant-treated and control neonates were 10.4 vs 
10.3 hours, 33.0 vs 32.8 hours, 57.9 vs 58.0 hours, 83.0 vs 
83.0 hours, and 107.1 vs 106.6 hours, respectively. 

Healthy premature neonates without respiratory dis- 
tress undergo spontaneous closure of the ductus arterio- 
sus in the first 4 days of life. To examine the extent to 
which respiratory distress syndrome and exogenous sur- 
factant affect the timing of ductal closure, we excluded 
neonates who received indomethacin during the first 
4 days of life (five surfactant-treated, two control). Of the 
17 surfactant-treated neonates not receiving indometha- 
cin early in life, nine (53%) demonstrated evidence for 
spontaneous ductal closure by the fourth day of life. For 
the 12 control neonates not receiving indomethacin early 
in life, the ductus in six (50%) closed spontaneously by the 
fourth day of life. For the eight surfactant-treated neo- 
nates whose ductus did not <lose by the fourth day, the 
ductus in three subsequently closed spontaneously on 
days 8, 10, and 11, while the other five required either in- 
domethacin or ligation for closure. For the remaining six 
control neonates, the ductus in two also closed spontane- 
ously on days 5 and 9, while four neonates required in- 
domethacin or ligation for closure. For both groups of ne- 
onates, ductal closure occurred within 1 to 3 days of 
initiation of indomethacin treatment. Thus, surfactant did 
not appear to alter either the response to indomethacin or 
the need for ligation. 

Approximately 50% of the neonates not receiving 
indomethacin early in life had delayed closure of the duc- 
tus arteriosus (ie, persistent patency). Of the 29 neonates 
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` Table 2.—Ventilator Settings (Day 4) for Infants With 


Delayed Closure of Ductus Arteriosus and Continued 
Need for Positive-Pressure Ventilatory Assistance.* 


Surfactant 
(n=5) 






Control 
(n=6) 










Peak inspiratory 
pressure, cm H,O 





15.2+4.7 24.0+7.4 
.17.8£11.6 37.2+ 16.4 


*Three of the 14 infants with delayed closure from Table 1 
were extubated (all received exogenous surfactant). For both 
variables, P<.05. 









Respiratory rate/min 


(from both treatment groups), 15 (nine surfactant-treated, 
six control) demonstrated ductal closure within the phys- 
iologic time frame, while 14 (eight surfactant-treated, six 
control) did not (Table 1). Delayed ductal closure was as- 
sociated with lesser gestational age, lower Apgar scores, 
and continued need for positive-pressure ventilatory 
therapy. 

In this study, two clinical manifestations of ductal pa- 
tency were evaluated: the presence of a murmur and the 
need for indomethacin. Of the 22 neonates who received 
surfactant, 13 had a detectable cardiac murmur coinciding 
with confirmed ductal patency by echocardiography. 
Only four of 14 control neonates had a detectable murmur 
(P=.07). The decision to give indomethacin was deter- 
mined independently by the neonatal attending staff. Of 
the 22 neonates receiving surfactant, a total of 10 (45%) 
_ required indomethacin, three of whom subsequently re- 
quired ligation of the ductus arteriosus. Of the 14 control 
neonates, six (43%) received indomethacin with one sub- 
sequent ligation. Thus, the clinically determined need for 
indomethacin was comparable for the two groups. 

While it was not the purpose of this study to evaluate 
the ventilatory effects of exogenous surfactant, the con- 
current ventilator settings were noted at the time of our 
daily echocardiographic studies. Our initial echocardio- 
graphic evaluation always followed the first randomized 
administration of surfactant (or air). At the time of this 
study (mean, 10.4 hours), the oxygen requirements were 
significantly lower for the surfactant-treated neonates 
(Fion 0.42+0.22 vs 0.70+0.21; P<.01). This finding per- 
sisted on the day 2 study (at about 33 hours) (Fio, 
0.36+0.18 vs 0.77+0.23; P<.01). In addition, at the time 
of the day 2 study, neonates receiving surfactant required 
a lower peak inspiratory pressure (15.9+3.1 vs 22.9+ 
6.2 cm H,O; P<.01). This finding persisted even in the 
subgroup with delayed closure of the ductus arteriosus 
(Table 2). Last, neonates receiving surfactant were extu- 
bated from positive-pressure ventilatory assistance more 
rapidly. The median duration of ventilatory therapy was 
through the third day for surfactant-treated neonates 
(range, 1 to 32 days) vs 8 days for control neonates (range, 
L to 26 days) (P= .023). By the fourth day of life, 11 (50%) 
of 22 surfactant-treated neonates were extubated, while 
only two (14%) of 14 control neonates were extubated 
(P<.05). 


COMMENT 


The purpose of this study was to assess the effect of ex- 
ogenous surfactant on several well-defined manifesta- 
tions of ductal patency, and to evaluate the risk factors 
associated with delayed closure of the ductus arteriosus. 
The primary limitation of this and all studies evaluating 
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ductal patency is the difficulty in defining clinically 
significant ductal shunting. Unfortunately, no reliable 
criteria exist with which to make this determination. 
Left-sided cardiac dimension measurements (left ventric- 
ular dimensions, left atrial—aortic root ratios) are known 
to be insensitive.” On the other hand, simple echocar- 
diographic detection of ductal patency.in the first days of 
life fails to differentiate between pathologic (significant) 
ductal shunting and physiologic patency before normal 
closure. We have previously established normative data 
for the timing of spontaneous ductal closure in healthy 
premature neonates and have utilized delayed closure as 
an objective end point that is readily evaluable. Using this 
end point in the current study, the risk factors associated 
with persistent ductal patency were lower gestational age, 
lower Apgar scores, and continued positive-pressure 
ventilatory assistance, while exogenous surfactant was 


_hot associated with delayed ductal closure. 


In a previous study, we found a relatively low incidence 
of persistent patency in premature neonates with respi- 
ratory distress syndrome.” In that study, however, we 
only evaluated neonates greater than or equal to 30 weeks 
gestational age and excluded neonates with low Apgar 
scores (ie, birth asphyxia). In the current study, the higher 
incidence of delayed closure would appear to be due to 
inclusion of neonates both sicker (ie, lower Apgar scores) 
and gestationally less mature, all of whom required ven- 
tilatory assistance. That these were the specific risk factors 
associated with delayed ductal closure in this study con- 
firms this impression. In evaluating the overall group, 
approximately 50% demonstrated spontaneous closure of 
the ductus within the physiologic time frame. 

Animal models have suggested that exogenous surfac- 
tant might lower pulmonary vascular resistance.”“?! Thus, 
it is possible that although ductal closure rates were com- 
parable, the volume of ductal shunting could be greater 
in those neonates who received surfactant. Evidence that 
this was not the case is indirect. First, because the attend- 
ing staff was blinded as to which patients received 
surfactant as well as to the results of the daily investiga- 
tional echocardiograms, the decision to give indometha- 
cin was made independently, usually in conjunction with 
cardiology consultation. That the utilization of indo- 
methacin was nearly identical would argue against clini- 
cally significant differences in ductal shunting. In addi- 
tion, the reductions in both initial oxygen requirements 
and peak inspiratory pressure, in conjunction with earlier 
extubation, argue against the development of greater 
left-to-right ductal shunts in those neonates who received 
surfactant. Last, this reduction in ventilatory support 
with surfactant was present even in the subgroup with 
persistent ductal patency (Table 2). If differences in duc- 
tal shunting existed in neonates receiving surfactant, the 
shunt volume was not sufficiently large to blunt these 
beneficial ventilatory effects. 

Our conclusion that surfactant does not have an ad- 
verse impact on ductal patency differs from that of Charon 
and colleagues,’ who found surfactant-receiving neonates 
to have a higher incidence of patent ductus arteriosus. In 
their study, patent ductus arteriosus was diagnosed using 
only clinical signs, including the presence of a systolic or 
continuous murmur. Neonates receiving surfactant in our 
study had a similar tendency for a murmur to develop. 
Our results also differ from a recent publication by Heldt 
and coworkers,® who reported an increased incidence of 
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patent ductus. Their study differed from ours, however, 
in that their surfactant-treated group included both a 
prophylactically treated group and a later “rescue” group 
that experienced mechanical ventilatory assistance and 
clinical deterioration. This latter group introduced a 
selection bias not present in their control group. Their 
study also included a smaller (450 to 1580 g) and gesta- 
tionally less mature (24 to 29 weeks} group of neonates 
than included in our study. However, similar to the study 
of Heldt and coworkers, surfactant utilization was not 
found to alter either the ductal response to indomethacin 
or the subsequent need for ligation. 

We conclude that the beneficial effects of surfactant ad- 
ministration on oxygenation and duration of ventilatory 
therapy are not associated with either a greater need for 
indomethacin or any increased risk for delayed closure of 
the ductus arteriosus. For the gestational ages studied, 
while the standard risk factors for delayed ductal closure 
were confirmed, surfactant does not appear to have had 
an adverse impact on ductal patency. 
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Sports Medicine 


Safety of a Preadolescent Basketball Program 


Margaret E. Gutgesell, MD, MPH 


è A preadolescent youth basketball program was prospec- 
tively studied to determine injury rates and the kinds of in- 
juries sustained. The overall injury rate was 7.6% (39 inju- 
ries among the 510 children aged 5 to 12 years). Girls had 
a higher injury rate than boys (P<.02). Only 12 children 
(2.4%) suffered significant injuries as defined by the inabil- 
ity to play for at least one session. Most injuries were con- 
tusions (35.9%), followed by strains or sprains (28.2%), 
epistaxis (12.8%), lacerations (5.1%), and one finger frac- 
ture (2.6%), the most significant injury. Games were more 
likely to produce injuries than practice sessions; most inju- 
ries occurred in the second half of game play. This study 
documents a low injury rate in an organized preadolescent 
basketball program. 
(AJDC. 1991;145:1023-1025) 


rganized athletics for preadolescent children are an es- 
tablished fact in the United States. The American 
Academy of Pediatrics’ committees on Sports Medicine and 
School Health have endorsed such programs if appropriate 
safeguards are followed.’ Many communities have well- 
organized basketball programs for this age group. Although 
injury rates of athletes participating in high school basket- 
ball programs have been reported,’ little is known about 
injury rates in preadolescent basketball programs. A local 
YMCA youth basketball program with multiple levels of or- 
ganized play for preadolescents was prospectively studied 
for one season to determine acute traumatic injury rates and 
kinds of injuries sustained. 


SUBJECTS AND METHODS 


The Charlottesville-Albemarle (Va) YMCA youth basketball 
program has three preadolescent play levels: introductory, 
grades kindergarten through second (aged 5 to 8 years); grades 
third through fourth (aged 8 to 10 years); and grades fifth 
through sixth (aged 10 to 12 years). Each level was divided into 
teams composed of six to eight children with at least one coach, 
frequently a parent or a college student. The youngest group of 
children had eight 1-hour sessions, with each child participating 
for the full hour. The middle-level youths had 10 1-hour practice 
sessions and either seven or eight games. Each child played for 
at least 30 minutes per game. The oldest group had 11 1-hour 
practice sessions and eight or nine games, with each child play- 
ing for at least 30 minutes per game. Mean minimum participa- 
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tion time for the entire group of children was 1.27 h/wk. Partic- 
ipation time was the same for boys and girls. Because of limited 
YMCA facilities, all practice sessions and games were held in 
Albemarle County elementary and junior high schools. 

Age, sex, school level, telephone number, team, and coach's 
name and telephone number were available for all children 
through registration. Coaches were asked to complete a practice/ 
game report for each week of the season with regard to injury 
occurrence. For this study, an injury was defined as an acute 
traumatic event occurring during a practice or game that caused 
the youth to miss the remaining time in practice or in the game 
or required the youth to have first aid administered or seek an 
injury assessment before returning to play. If no injuries 
occurred, the coach stated such. 

If an injury did occur, the coach listed the child’s name, how 
the injury happened, the nature of the injury, and any first aid 
administered. The coach also noted if the injury had occurred in 
a practice or a game and, if ina game, in which quarter. For those 
children listed, the parent was contacted to confirm the injury 
and to obtain other information, such as exact nature of injury, 
necessity of a physician visit, and missed school and/or practice 
or games. If a team’s weekly game report was not turned in, the 
coach was contacted by telephone. Confirmatory evidence of 
fracture was obtained through the child’s physician. This project 
was approved by the Human Investigation Committee of the 
University of Virginia Health Sciences Center. 


RESULTS 


The overall injury rate was 7.6% (39 injuries among the 
510 children participating in the 1989-1990 season). Girls 
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participation and practices contributing to the h 
tenance of the athlete, as well as current concepts in the 
prevention, diagnosis, and treatment of sports-related ill- 
nesses and injuries. 
Editor’s Comment. — Physical education, unfortunately, is be- 
ing reduced in many schools. Community recreation pro- 
grams are becoming the major source of cal activity for 
many children. A knowledge of the expected injury rates and 
their epidemiology will be useful in reducing their incidence. 
This is the second study to demonstrate greater injury rates 
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evelopment o proper motor skills and to conditioning 
could eliminate some of the injuries. —W.B.S. i 
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105/14 
3-4 143/41 184 
5-6 158/49 207 
406/104 





Total No. (%) 


No. (%) of Injuries, M/F of Injuries 
K-2 0 0 
3-4 15 (10.5)/8 (19.5) 23 (12.5) 
5-6 10 (6.3)/6 (12.2) 16 (7.7) 


25 (6.2)/14 (13.5)* 39 (7.6) 











Contusion 14 (35.9) 
Strain/sprain 11 (28.2) 
Epistaxis 5 (12.8) 
Laceration 2 (5.1) 

Finger fracture 1 (2.6) 

Miscellaneous 6 (15.4) 
Total 39 (100) 


had a higher injury rate than boys (14 of 104 [13.5%] vs 25 
of 406 [6.2%]; x2=6.131, P<.02) (Table 1). None of the 
introductory-group children sustained injuries in the 
eight hours of play. 

Most injuries (35 of 39 [90%]) occurred in games rather 
than in practice, and in those injury reports indicating the 
quarter in which injury occurred, most (19 of 27 [70.4% ]) 
occurred in the second half. Fourth-quarter injuries ac- 
counted for 40.7% of all injuries. 

The types of injuries are shown in Table 2. The most 
common type was contusion (35.9%). Strains and sprains 
accounted for 28.2% of injuries. There were five finger 
injuries, four finger “jams,” and one fracture of a fifth 
finger near the distal interphalangeal joint. A finger “jam” 
is a mild sprain of the proximal interphalangeal joint. The 
five episodes of epistaxis occurred in the third through 
fourth-grade group. These were all secondary to direct 
trauma. Miscellaneous injuries included minor eye 
trauma and a swollen lip. Lower extremity trauma ac- 
counted for 14 injuries, half of which were to the knee. 
There were two knee injuries listed as sprains or strains 
and five contusions. There were four ankle injuries. 

First aid, most commonly application of an ice pack, was 
administered in 22 of the 39 cases of injury. Ten children 
sustained injuries that required them to sit out the remain- 
der of the game/practice session. Additionally, two children 
sustained injuries, returned to the game/practice session, 
but missed two subsequent sessions (one practice session 
and one game each) because of their injuries. Only five in- 
juries prompted physician assessment, including the finger 
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fracture. This injury, ina 10-year-old boy, necessitated a visit 
to a hospital emergency department, roentgenography, 
splinting, a follow-up physician visit, and a second roent- 
genogram. The child missed 3 weeks (six sessions) of play. 
Only one of the other four children with physician-assessed 
injuries missed playing time (one session). 

If missed playing time is used as the definition of a signif- 
icant injury, the overall injury rate was only 2.4% (12 of 510). 
Boys had eight of these injuries. Although most injuries (36 
of 39) occurred on a linoleum-tile playing surface, not in a 
standard wood-floor gymnasium, this was not out of 
proportion with the number of players participating in 
games played on linoleum (453 of 510 children [89%)). 


COMMENT 


The rates of injury in this preadolescent population are 
much lower than those reported among high school ath- 
letes participating in basketball and soccer, both limited- 
contact sports. McLain and Reynolds® reported injury 
rates of 37% for boys and 31% for girls, defining an injury 
as an incident resulting from athletic participation that 
kept an athlete from completing a practice or game or that 
caused the athlete to miss a subsequent practice or game. 
Powell’ reported that approximately 22% of both boys and 
girls playing high school basketball sustained at least one 
time-loss injury per year. However, Austin and col- 
leagues* noted only 3.6 injuries per 100 participants in 
twice-weekly high school physical education classes. In a 
study of soccer injuries in youths ages 6 to 17 years, Back- 
ous et alë compared injury rates by age group and found 
that older youths had higher injury rates than did 
younger ones in a one-week soccer camp. They believed 
more aggressive play and greater risk-taking contributed 
to the older soccer athletes’ higher injury rate. The low 
injury rates in this study are probably related to the total 
amount of time spent in practice and game sessions. Al- 
though the study design did not allow the detection of 
overuse injuries, it is unlikely that they would have 
occurred because of the limited playing time. 

The data in this report might underestimate the total 
number of injuries if a coach did not document all injuries. 
Using the missed time and/or first aid requirement as an 
injury definition should have eliminated underreporting 
of injuries. If anything, the coaches probably overre- 
ported injuries. 

Although girls had a higher overall injury rate, their 
rate of significant injury was similar to that of boys. This 
is in contrast to data from McLain and Reynolds’ study,° 
in which girls had fewer but more severe injuries. Their 
data were skewed by one girl who was out of play for 300 
days due to an anterior cruciate ligament tear. It is not 
clear why girls in our study had a higher injury rate. 

The fact that more injuries occurred in games rather than 
in practice is not surprising owing to the competitive nature 
of a game. Increased frequency of injuries in the second half 
has also been reported.’ This may be related to the young 
athlete becoming tired near the end of the game. 

The types of acute traumatic injuries sustained by this 
group of young athletes were similar to those described 
by McLain and Reynolds,’ even in the absence of an ath- 
letic trainer in our study. Because of the nature of basket- 
ball, a considerable number of finger injuries would be 
expected. Most, however, would fall into the “lumps, 
bumps, and bruises” category of injuries and probably 
would have few sequelae. 
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This study documents a low injury rate in a local preadolescent 
basketball program. Youth basketball is not a hazardous 
even when played on linoleum floors. A simple first aid kit should 
be sufficient to treat most acute traumatic injuries. It is important 
for such programs to be safe for young athletes so that the goals 
of the program are achieved. These include the enjoyment of the 


sport and the development of a positive self-image. 


I thank Stephanie Roberts of the Charlottesville-Albemarle YMCA 
and the coaches and site supervisors in the youth basketball program 
for making this study possible. Jacob Lohr, MD, provided valuable 
encouragement and editorial suggestions. 
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Parenteral Nutrition in 
Infants and Children: 
Basic Principles and 
Practical Guidelines 


By T.M. Ramanujam, 185 pp with illus, 
$20, Madras, India, Password Process 
Pvt Ltd, 1989. 

This book provides a stepwise ap- 
proach to the use of safe parenteral 
nutrition (PN) in developing coun- 
tries and presents an overview of PN 
topics at an elementary level. 

The book is divided into two sec- 
tions. Section 1, “Basic Principles,” 
includes chapters on consequences 
of malnutrition, general principles of 
PN, evaluation of nutritional status 
and requirements, technical consid- 
erations in PN, venous access, ad- 
ministration of PN, metabolic re- 
sponse to PN, monitoring, 
complications, and the role of the 
nursing staff. The chapters are typi- 
cally four- or five-page synopses of 
generally accepted information writ- 
ten in a simple format. 

Unfortunately, however, certain 
information is inaccurate. For exam- 
ple, the statement “[Intravenous 
dextrose] has a caloric value of 4 
kcal/gm [16.8 kJ/g]” is of concern in a 
book written for persons with a min- 
imal knowledge of PN, because it 
could lead to undernutrition; carbo- 
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hydrates have a caloric value of 16.8 
kJ/g, but intravenous dextrose has 
only 14.3 kJ/g. Likewise, the sugges- 
tion that solubility problems of cal- 
cium and phosphate can be over- 
come by adding them to alternate 
bags of PN is disturbing, since this 
practice has been shown to result in 
poor retention of both minerals and 
is, thus, not currently recom- 
mended. Stating that insulin can be 
added to PN is appropriate, but it is 
an error of omission not to specify 
that only regular insulin should be 
used. Statements such as “some ad- 
minister amphotericin B along with 
Intralipid” infers that this practice is 
acceptable, despite no data in current 
literature to support the compatibil- 
ity or stability of either component 
during such administration. 

The author provides a discussion 
and illustrations of the PN prepara- 
tion method that he uses. This de- 
scription serves its purpose of pro- 
viding a guide for practitioners in 
developing countries, and for others, 
it provides insight into the condi- 
tions faced by these practitioners. 
More detailed information on types, 
rates, and management of complica- 
tions, especially infections, would 
have complemented the brief discus- 
sion of complications. Good dia- 
grams and photographs are included 
in the chapters on venous access and 
monitoring, although safer ap- 
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proaches are now used for some of 
the techniques demonstrated (eg, 
femoral access). 

Section 2, “Special Problems,” in- 
cludes chapters on management of 
PN in neonates, diarrhea, inflamma- 
tory bowel disease, and gastrointes- 
tinal fistulas. Recent advances in PN 
and the views of the author on PN in 
developing countries are also pre- 
sented. The chapters on intractable 
diarrhea and gastrointestinal fistulas 
present good, but brief reviews of the 
subjects. These chapters are greatly 
enhanced by the pictures of patients 
before and after PN therapy. The 
discussion of intestinal tuberculosis 
is also highlighted by such pictures. 
Better references, however, would 
be of benefit in these chapters. 

Overall, Parenteral Nutrition in In- 
fants and Children would be of limited 
value to most practitioners. How- 
ever, the book provides insight into 
practice conditions and a basic guide 
for PN preparation in developing 
countries. Here again, the highlights 
of the book are the pictures of chil- 
dren before and after PN therapy. 


Caro J. Rotuns, MS, 
RD, PHArmMD 

Arizona Health Sciences 
Center 

Department of Pharmacy 

1501 N Campbell 

Tucson, AZ 85724 
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Decreasing Severity of Chronic Uveitis in Children 
With Pauciarticular Arthritis 


David D. Sherry, MD; Elizabeth D. Mellins, MD; Ralph J. Wedgwood, MD 


è We compared the current prevalence and severity of 
chronic uveitis in children with pauciarticular juvenile 
rheumatoid arthritis in Seattle, Wash, with that of children 
with the same condition in the same area in 1975. The 
prevalence of eye disease decreased from 45% in 1975 to 
13% in 1989, and the proportion of patients with severe vi- 
sual loss decreased from 21% in 1975 to none in 1989. We 
could not attribute these findings to differences in known 
risk factors for iritis, such as age, sex, or presence of anti- 
nuclear antibodies. There was no difference in the duration 
of follow-up between the two groups. It is possible that the 
decline in prevalence of uveitis reflects a referral bias for 
eye disease in the 1975 population. However, the decrease 
in disease severity remains unexplained and may represent 
more effective treatment, earlier surveillance for ocular 
disease, or a change in the frequency of ocular manifesta- 
tions of this disease in the 1989 group. 
(AJDC. 1991;145:1026-1028) 


CS uveitis may occur in association with juvenile 
rheumatoid arthritis (JRA) and is most often ob- 
served in young girls with pauciarticular-onset JRA and 
antinuclear antibodies.'* Initially, JRA-associated uveitis 
is asymptomatic and can only be detected using slit-lamp 
ophthalmologic examination. However, if untreated, 
chronic uveitis may lead to synechiae, cataracts, and band 
keratopathy, all of which can obscure vision.* Past stud- 
ies suggest that approximately 16% of the eyes affected 
with JRA-associated uveitis will become blind.*° 

In the 1960s and 1970s, the prevalence of chronic uveitis in 
patients with pauciarticular JRA varied from 14% to 34% in 
North American centers other than that in Seattle, Wash (Ta- 
ble 1).**!° We were interested in determining whether the 
prevalence or the severity of JRA-associated uveitis was 
changing over time. Therefore, we compared the prevalence 
and severity of chronic uveitis in children with pauciarticular 
JRA followed up by the University of Washington Pediatric 
Rheumatology Clinic during 1975 with the prevalence and 
severity of those followed up by the clinic in 1989. 


Accepted for publication January 31, 1991. 
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PATIENTS AND METHODS 


All study patients met the American Rheumatism Associa- 
tion’s criteria of JRA." We restricted this study to children with 
pauciarticular-onset disease because most patients with JRA- 
associated uveitis have this type of disease onset.™™ The patients 
were evaluated for evidence of uveitis through periodic oph- 
thalmologic examinations, generally at 3- to 4-month intervals. 
These examinations were performed by a variety of ophthalmol- 
ogists; methods of detection of uveitis have not changed during 
the period of this study. Uveitis was determined by the presence 
of inflammatory cells or by increased levels of anterior-chamber 
protein as detected by light refraction during any ocular exam- 
ination. Data on the prevalence of uveitis in 1975 were derived 
from data in a previously published report’ of children present- 
ing to the Seattle, Wash, clinic. Data on prevalence in 1989 were 
compiled from records of all active patients with pauciarticular 
JRA. None of the 1989 patients was an active patient in 1975. 

Assays to determine the presence of antinuclear antibodies 
were performed using standard methods; rat liver was used as 
substrate in 1975 assays, and Hep-2 cells were used in 1989 as- 
says. Immunoglobulin M rheumatoid factor was assayed using 
the latex agglutination method. 

Data were subjected to x? analyses with Yates’ correction us- 
ing the Statistical Package for the Social Sciences (SPSS Inc, Chi- 
cago, Ill). 


RESULTS 


The 33 patients from 1975 were compared with 134 ac- 
tive patients in 1989 (Table 2). The median age of both 
groups was less than 4 years, and the percentages of fe- 
male or antinuclear antibody—positive patients were sim- 
ilar. Thus, the patient groups were comparable in terms 
of known risk factors of uveitis.'’ Data on time of onset 
of uveitis relative to onset of arthritis were unavailable, 
but duration of follow-up was similar between groups. In 
1989, however, the prevalence of chronic uveitis de- 
creased significantly, and the decrease in the prevalence 
of impaired vision due to uveitis was even more marked. 
In 1975, seven patients experienced substantial visual im- 
pairment, and of these five experienced unilateral or bi- 
lateral blindness. In contrast, no child studied in 1989 ex- 
perienced significant visual loss (P<.00005). 


COMMENT 


Strikingly, severe visual impairment was absent among 
the children with JRA-associated uveitis seen in 1989 
compared with a similar group of children treated in 1975. 
This is surprising because the 1989 patient group did not 
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Location of Years of 


Center Study Prevalence (%) Source, y 


Seattle, 
Wash 


Seattle, 
Wash 


Ann Arbor, 
Mich 1961-1974 


Boston, 
Mass 


Dallas, 
Tex 1974-1975 


Jersey City, 
NJ 


1964-1968 7/24 (29) Schaller et al,’ 1969 


1974-1975 15/33 (45) Schaller, 1977 


24/133 (18) 


Cassidy et al,? 1977 


1963-1974 28/83(34)  Chylack,* 1977 


12/88 (14) Fink,” 1977 


1960-1970 6/32 (19) Calabro et al,* 1970 


differ from the 1975 group in variables known to confer 
increased risk of eye disease. There are several possible 
explanations for this trend. The first is that uveitis may 
have been identified and treated earlier in the 1989 group 
than in the 1975 group. Uveitis diagnosed simultaneously 
with JRA has been associated with a higher risk of visual 
impairment in the patient; this is thought to be due to the 
fact that the uveitis has gone untreated for some time. 1>” 
We had no data concerning the onset of uveitis in the 1975 
group. Therefore, no precise evaluation of this risk factor 
could be made. Duration of follow-up is another impor- 
tant variable because visual impairment usually develops 
over a long period. There was no difference in duration 
of follow-up between the two groups of patients. It is 
possible that prompt treatment of uveitis effectively 
decreased the prevalence of visual impairment. Another 
possibility is that current techniques of treatment of JRA 
are modifying the associated eye disease. Although there 
is no relationship between flares of ocular and articular 
disease in JRA,“ anti-inflammatory medications given 
to treat JRA may reduce ocular inflammation." Thus, ear- 
lier referral and more aggressive treatment of arthritis 
among patients with JRA in 1989 might have reduced the 
severity of uveitis. It is postulated that autoimmune dis- 
eases are initiated by an environmental trigger interacting 
with a susceptible host. If this paradigm applies to JRA- 
associated uveitis, the change in severity of uveitis may 
reflect a change in the virulence of the environmental 
trigger. In this regard, it is interesting that in New Zealand 
between 1971 and 1980 there was only one case of mild, 
remitting iritis among 38 children with pauciarticular 
JRA.” Alternatively, patients with aggressive uveitis may 
represent a clinical subgroup.’*’” Such a subgroup might 
be associated with a particular human leukocyte antigen 
type; an association between B15/w62 and severe uveitis 
has been reported. Other immunologic characteristics, 
such as titer or class of antibodies to retinal antigen S, may 
also identify a subgroup of patients with chronic uveitis 
and poor prognoses.'*! 

This study also revealed a reduction in the prevalence 
of chronic uveitis in children with JRA in the 1989 group. 
Prevalence of chronic uveitis in children with pauciartic- 
ular JRA in Seattle in 1975 was particularly high compared 
with that of patients in other pediatric rheumatology cen- 
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Results 
1974 1989 of? 
Patients Patients Analysis P 


N 
Median age, y 
Mean follow-up, y 
Patient characteristics, % 
Female 1.73 
ANA positive 3.33 
RF positive 0.17 
Uveitis 3.16" 
24.62 <.00005 


*JRA indicates juvenile rheumatoid arthritis; NS, not significant; 
ANA, antinuclear antibody; and RF, rheumatoid factor. 


Visual loss None 


ters (Table 1) in other years, raising the possibility that 
1975 was an unusual year in this regard. However, the 
prevalence of uveitis in the 1989 group was also less than 
half of the 29% prevalence observed in patients of an ear- 
lier study conducted in Seattle between 1964 and 1968 
(Table 1). During the 14-year span between groups exam- 
ined in our study, the composition of our patient popu- 
lation likely changed. Most children diagnosed with JRA 
in our community receive medical attention; this includes 
those with mild, uncomplicated disease. It is likely that 
only complicated cases of JRA were referred for medical 
attention at both earlier reports; chronic uveitis would 
have constituted such a complication, thus increasing its 
apparent prevalence in the population with JRA. This is 
corroborated by the increase in the number of children 
presenting at our clinic with pauciarticular JRA from 3.22 
children per 100 000 children in Washington in 1975 to 
11.85 per 100 000 in 1989.” Given present referral prac- 
tices, we believe the data from 1989 accurately reflect the 
current prevalence of chronic uveitis associated with 
pauciarticular JRA in our region. This level (13%) is sim- 
ilar to earlier findings from several other geographic loca- 
tions (Table 1). These results suggest that the prevalence 
of chronic uveitis among patients with pauciarticular JRA 
is relatively constant. 

Data from other centers are necessary to determine if 
our findings are unique to our region. Rigorous surveil- 
lance for asymptomatic chronic uveitis and prompt treat- 
ment are still recommended because blindness remains a 
potential sequela of this disease. Nonetheless, the de- 
creasing severity of JRA-associated uveitis in the Pacific 
Northwest is reminiscent of milder carditis associated 
with acute rheumatic fever in the 1960s compared with 
earlier years and may indicate that pauciarticular JRA is 
a dynamic disease with changing manifestations. 
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Family History of Myocardial Infarction and 
Hemodynamic Responses to Exercise in Young Black Boys 


Frank A. Treiber, PhD; William B. Strong, MD; Frederick W. Arensman, MD; Thomas Forrest, MD; 
Harry Davis, MS; Linda Musante, PhD 


è The influence of family history of coronary artery disease 
on children’s hemodynamic responses to exercise was 
examined with 25 black boys aged 7 to 10 years. Blood 
pressure, heart rate, cardiac output, stroke volume, and to- 
tal peripheral resistance were evaluated during preexercise, 
peak exercise, and recovery stages. Children with a family 
history of CAD exhibited greater systolic blood pressure and 
total peripheral resistance during preexercise and peak ex- 
ercise stages than did those without a family history of cor- 
onary artery disease. After controlling for preexercise dif- 
ferences, the group with a family history of coronary artery 
disease exhibited greater increases in systolic blood pres- 
sure and less attenuation of total peripheral resistance to 
peak exercise than the group without a family history of 
coronary artery disease. Cardiac output indexed by body 
surface area and stroke volumes were higher at all times in 
the group without a family history compared with the group 
with a family history of coronary artery disease. Findings are 
compared with those of adult studies in terms of influence 
of family history of coronary artery disease on cardiovas- 
cular reactivity to stress. 
(AJDC. 1991;145:1029-1033) 


oronary artery disease (CAD) continues to be the 
leading cause of death among black adults in the 
United States, with mortality rates comparable in black 
and white men and greater in black women compared 
with white women.'” Research indicates that cardiovas- 
cular reactivity to stress may play a role in the cause and/or 
clinical manifestations of CAD.** Prospective studies in- 
volving both humans and animals indicate that blood 
pressure (BP) and heart rate (HR) reactivity to laboratory 
stressors are predictive of atherosclerotic development 
and CAD-related mortality.*° 
Studies involving children and adults have found that- 
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blacks exhibit greater BP responses to physical (eg, 


dynamic exercise and cold pressor task) and psychologi- 
cal (eg, video game challenge task) stressors than do white 
cohorts.”'* Recent findings indicate that greater levels of 
total peripheral resistance (TPR) may account for the ra- 
cial differences in BP reactivity, regardless of whether the 
stressor is primarily a-adrenergically** or B-adrenergic- 
ally’ mediated. 

A major risk factor for CAD is a family history of the 
disease.'*'* Cardiovascular hyperactivity in response to 
stress has been associated with family history of CAD in 
young white adults.'’’® To our knowledge, no published 
studies have assessed this relationship among blacks. 
Such an evaluation is needed because CAD is a substan- 
tial problem among blacks, and blacks exhibit greater re- 
activity than whites to many stressors. 

In this study, we evaluated the cardiovascular re- 
sponses to dynamic exercise in a healthy group of black 
children with or without a family history of CAD. Because 
premature myocardial infarction among first- and second- 
degree relatives has been strongly associated with later 
development of CAD," children were classified by pres- 
ence or absence of myocardial infarction among one or 
more biological parents or grandparents before 55 years of 
age. Given on the above findings, we predicted that the 
black boys with a family history of CAD would exhibit 
greater increases in BP in conjunction with less attenua- 
tion of TPR. 


SUBJECTS AND METHODS 


Twenty-eight healthy 7- to 10-year-old black boys (14 with and 
14 without a family history of CAD) were selected from family 
health history records obtained from a countywide public school 
screening of families interested in participating in a longitudinal 
study of cardiovascular health.” The family health history form 
completed by the parent(s) assessed cardiovascular disease his- 
tory in the child’s biologic parents and grandparents. This ques- 
tionnaire has been used in previous research from our laboratory 
and validated with substantial agreements noted between phy- 
sician records and parental self-reports of family health his- 
tory.” 

On arrival at the laboratory, a parent granted informed con- 
sent and the child granted assent to participate as approved by 
our institutional human assurance committee. The parent again 
completed the family health history questionnaire. Given the age 
range of the children, parents were relatively young (mean age, 


Hemodynamic Response to Exercise—Treiber et al 1029 


al 


CAD + 
(n=12) 


8.64 (1.05) 
135.21 (4.81) 
32.78 (5.29) 
1.11 (0.08) 1.11 (0.18) 
Quetelet index, kg/m’ 18.40 (1.80) 17.90 (2.40) 


*CAD-— indicates no family history of CAD; CAD +, family his- 
tory of CAD, Values are mean (SD). 


Anthropometric 
Variables 
Age, y 
Height, cm 
Weight, kg 


8.80 (0.86) 
135.30 (7.60) 
33.80 (5.20) 


Body surface area, m°? 





33.2 years for those without and 35.7 years for those with a fam- 
ily history of CAD, P>.15), and all biologic grandparents were 
older than 55 years. None of the children’s biologic parents or 
siblings were reported to have experienced a myocardial infarc- 
tion. Parents of two subjects were unsure of the age at the time 
of myocardial infarction in the child’s grandparent. Therefore, 
these children’s data were excluded from the analyses. Complete 
information concerning history of myocardial infarction was ob- 
tained for all parents and grandparents of the remaining 
subjects. 

Although family history of essential hypertension has been 
associated with greater cardiovascular reactivity to laboratory 
stressors among white children and adults, only a few studies 
have evaluated this issue among blacks.'* A family history of 
hypertension has not been associated with increased reactivity 
in black adults in response to B-adrenergic—mediated stressors.” 
However, Musante et al'* recently found that among black male 
children, those with family histories of hypertension exhibited 
greater cardiovascular reactivity to an a-adrenergic-mediated 
stressor of forehead cold stimulation. 

Given the high prevalence rates of essential hypertension 
among blacks, especially in the Southeast,” it was not feasible 
to exclude from recruitment children from families with hyper- 
tension. Thus, 50% of the subjects with a positive family history 
had at least one parent with hypertension, as did 23% of subjects 
with a negative family history. Likewise, 93% of the subjects 
with a family history and 31% of subjects without a family his- 
tory of CAD had at least one grandparent with hypertension. By 
using the classification system previously described, a more 
conservative approach is being used, ie, if family history of hy- 
pertension is related to reactivity to the B-mediated stressor of 
exercise, there is less likelihood of finding substantial differences 
because the negative history group included children from fam- 
ilies with parents and/or grandparents with hypertension. 

Each child received a complete cardiovascular examination by 
a pediatric cardiologist to help exclude cardiac disease. No child 
was a trained athlete. Children’s height and weight were mea- 
sured, and hematocrit readings were assessed. Body surface area 
was calculated with the formula of DuBois and DuBois.” Crite- 
ria for exclusion included body surface area less than the third 
or greater than the 97th percentile for age”; current illness, in- 
cluding sickle-cell disease and/or anemia (ie, hematocrit <0,32); 
and a resting BP greater than the 90th percentile for age.” Based 
on these criteria, one child was excluded from participation. 

Exercise was performed on an exercise table with an electron- 
ically braked cycle ergometer (Quinton Table Ergometer Model 
8464, Quinton Inc, Seattle, Wash). Children were placed in the 
supine position, and an appropriate-sized BP cuff for use with 
an automated BP monitor (Dinamap Monitor Model 1165, 
Critikon Inc, Tampa, Fla) was placed on the right arm. Electro- 
cardiographic leads for monitoring and timing of the HR and 
echocardiographic and Doppler measurements (Hewlett- 
Packard Model 7020AC, Hewlett Packard Inc, Atlanta, Ga) were 
also attached. The supine position was chosen because it 
provides a better acoustic window for ultrasound evaluation, 
because the ascending aorta remains posterior and the subject is 
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relatively immobile. With the use of this technique, the findings 
obtained were comparable with those of other child studies in- 
volving upright cycle ergometer exercise with similar peak 
responses for physical working capacity index.™ 

Following a 5-minute rest period, preexercise measurements 
of HR, BP, aortic valve systolic area, and velocity of ascending 
aortic blood flow were made. Children were then urged to pedal 
an electronically braked ergometer until exhausted with use of 
a graded protocol previously established in our laboratory. The 
protocol included increasing workloads of 3 minutes’ duration 
that were predetermined on the basis of body weight.’ 

Systolic and diastolic BP (SBP and DBP) were assessed during 
the last 30 seconds of the preexercise rest period, during each 
exercise stage, and 3 to 5 minutes following cessation of exercise. 
Mean arterial pressure (MAP) was calculated as follows: 
[SBP+(2 x DBP)}/3. The BP monitor has been validated for use 
during dynamic exercise testing with children of this age range.” 
Heart rates were recorded at the same points in time described 
above from electrocardiography with the R-R interval. 

The Doppler echocardiographic assessment technique has 
been used by other investigators*” and is presented in detail in 
reports of other studies from our laboratory."* Briefly, during 
the preexercise stage, two-dimensional guidance directed an 
M-mode beam for measurement of aortic leaflet separation at the 
sinuses of Valsalva during systole. This measurement of aortic 
leaflet separation was used for calculation of all cardiac output 
(CO) values. Aortic flow area (AA) was calculated as follows: 
AA=[(1/2) diameter]? x 3.14 (reported in square centimeters). 
Doppler examination was performed concurrently with the BP 
and HR assessments with the use of a 1.9-mHz continuous-wave 
transducer placed in the suprasternal notch and directed toward 
the aortic valve with the beam positioned to achieve maximum 
flow velocity. Measurement of maximum flow velocity was 
made simultaneously with the other cardiovascular measure- 
ments. Computer analysis of the Doppler reading was employed 
to measure the peak velocity, flow velocity integral, and mean 
velocity at each assessment point along with the corresponding 
ejection times. From these values, CO was calculated as follows: 
CO= (V/2)(ET x HR) x AA (where V indicates velocity in centi- 
meters per second [V/2=average velocity]; ET, ejection time in 
seconds; and HR in beats per minute, with AA reported in 
square centimeters and CO reported in millimeters per minute). 
Cardiac index (CI) was calculated by dividing CO by body sur- 
face area. Rate pressure product (RPP) was calculated as follows: 
RPP = HR x SBP (expressed in beats per minute per millimeters 
of mercury). Stroke volume was calculated by dividing CO by 
HR. Total peripheral resistance was recorded in Wood units (ie, 
TPR=MAP/CI) and reported as millimeters of mercury per liter 
per minute per square meter. 


RESULTS 
Anthropometric Data 


Means and SDs of anthropometric data for the two 
groups are presented in Table 1. Analyses revealed no 
significant differences between the groups in age, height, 
weight, body surface area, or body mass (ie, Quetelet In- 
dex) (all P>.54). 


Physical Working Capacity 

The maximum physical working capacity (aerobic 
power) was indexed by body weight in kilograms and was 
not significantly different between the groups (group 
without a family history of CAD, 17.8+2.7 kg/min per ki- 
logram [mean+SD]; group with a family history of CAD, 
17.9+2.5 kg/min per kilogram; P>.96). These values are 
consistent with the 50th to 75th percentile values obtained 
in previous upright cycle ergometer studies in our labo- 
ratory with boys of this age range.’ 
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Preexercise 
Hemodynamic 
Variable 
Heart rate, BPM 


Blood pressure, 
mm Hg 


CAD- 
74.7 (9.9) 


CAD + 
80.8 (14.4) 





178.8 (23.7) 


109.8 (10.1) 
72.8 (9.9) 
85.2 (7.8) 


120.9 (10.7) 
75.3 (12.8) 
90.5 (10.5) 


Systolic 
78.3 (13.4) 
101.4 (9.4) 


Diastolic 
MAP 


Cardiac index, 


L/min per m? 2.46 (0.43)ł 2.04 (0.48) 5.88 (1.28) 


Total peripheral 
resistance, 
mm Hg/L per 
min per m? 


29.06 (5.79)ł 38.6 (12.5) 


Stroke volume, 
mL/BPM 


Rate pressure 
product, BPM 
mm Hg 


37.4 (9.2) 29.4 (8.2) 





147.6 (16.3)§ 


14.7 (4.45)§ 


37.1 (9.8)§ 


8394.7 (886.3) 9747.2 (1829.9) 26 500.8 (4972.1) 28 969.4 (5502.9) 13 391.9 (3090.6) 12 863.2 (1703.4) 




























174.3 (18.1) 107.4 (13.8) 110.0 (15.1) B 
166.0 (23.1) 123.5 (16.1) 119.9 (11.5) B,C 
77.9 (16.3) 68.3 (12.0) 65.9 (10.5) B 
107.9 (11.8) 86.7 (12.0) 83.9 (8.8) B 
4.93 (1.26) 4.15 (0.99) 3.47 (0.91) A, B 
19.7 (5.88) 18.02 (5.55) 21.72 (6.83) A, B 
30.9 (5.8) 43.8 (12.8) 35.6 (8.7) A, B 












*CAD- indicates no family history of CAD; CAD +, family history of CAD; BPM, beats per minute; and MAP, mean arterial pres- 


sure. Values are mean (SD). 


tA indicates main effect for family history of CAD (all P<.05); B, main effect for stage of exercise (all P<.01); and C, family history 


by stage of exercise interaction effect (P<.01). 


#Significant difference at preexercise stage, as determined by univariate testing (all P<.05). 
§Significant difference at peak exercise, as determined by univariate testing (all P<.05). 


Hemodynamic Responses to Exercise 


The means and SDs for all hemodynamic responses 
during preexercise, peak exercise, and recovery stages for 
each group are presented in Table 2. A series of 2 (nega- 
tive and positive family history) x 3 (preexercise, peak 
exercise, and recovery) repeated measures analyses of 
variance with Greenhouse-Geiser corrections” were con- 
ducted for each hemodynamic response. With these two- 
way analyses of variance, three terms are tested for sta- 
tistical significance (ie, family history [negative or 
positive], stage of exercise [preexercise, peak, or recov- 
ery], and the family history x stage of exercise interac- 
tion). If the interaction is significant, it means that the two 
groups do not show the same pattern of response across 
the various stages of exercise. A significant main effect for 
family history would (in the absence of a significant 
interaction) mean that one group showed a higher level 
of response at all stages of exercise. A significant main ef- 
fect for stage of exercise would indicate that both family 
history groups exhibited the same pattern of significant 
changes in cardiovascular responses to exercise. 

As illustrated in Table 2, exercise produced the ex- 
pected changes in all hemodynamic responses. This was 
verified by significant stage of exercise main effects for all 
hemodynamic responses (all F>5.3, all P<.01), indicating 
that exercise caused significant increases in SBP, DBP, 
MAP, HR, stroke volume, RPP, and CI, while TPR 
decreased. 


HR 


No significant differences were obtained between the 
groups at preexercise, peak exercise, or recovery stages 
(all P>.20). Likewise, the group x stage interaction was 
not significant (P>.26). 
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BP 


A significant interaction effect was observed between 
family history and stage of exercise for SBP (F[2,42]=6.2, 
P<.005), with the positive family history group exhibiting 
greater SBP at preexercise (P<.02) and peak exercise (P<.03) 
stages, but not at recovery (P>.53). No family history x 
stage interaction or family history main effect approached 
significance for DBP or MAP (all P>.18). No significant dif- 
ferences between the groups were noted for DBP or MAP 
at preexercise, peak exercise, or recovery stages (all P>.13). 


CI 


A significant family history main effect was obtained 
(F[1,23]=5.9, P<.02). As shown in Table 2, the negative 
family history group exhibited a greater CI at all times. 
These differences were 0.42 L/min per square meter at 
preexercise, 0.95 L/min per square meter at peak exercise, 
and 0.68 L/min per square meter at recovery. 


TPR 


A significant family history main effect was noted 
(F[1,21]=6.1, P<.02). The positive family history group 
produced greater TPR with mean differences greatest 
during preexercise (9.5 mm Hg/L per minute per square 
meter) followed by peak exercise and recovery (5.0 and 3.7 
mm Hg/L per minute per square meter, respectively). The 
group X stage interaction was not significant (P>.25). 


Stroke Volume 
A significant family history main effect was observed 
(F[1,23]=6.0, P<.02), with the negative family history 
group found to exhibit higher stroke volume across all 
phases, as illustrated in Table 2. Mean differences be- 
tween the two groups at preexercise, peak exercise, and 
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recovery stages were 8.0, 6.2, and 8.2 mL per beats per 
minute, respectively. The group X stage interaction was 
not significant (P>.64). 


RPP 
The positive family history group exhibited higher RPP during 


preexercise only (P<.05). Neither family history nor the family 
history x stage interaction approached significance (both P>.24). 


Additional Analyses 


Because there were preexercise differences between the 
groups in terms of SBP, TPR, and stroke volume, data 
from peak exercise and recovery stages were reanalyzed 
with analyses of covariance using the respective preexer- 
cise values as covariates. For SBP and TPR, the results 
were similar to those of the unadjusted analyses with the 
positive family history group exhibiting larger increases in 
SBP (F[1,20] =9.73, P<.005) and less attenuation of TPR 
(F[1,20] = 4.5, P<.05). No significant differences were ob- 
served for stroke volume (P>.51). 


COMMENT 


Individuals with a positive family history of CAD have 
been found to exhibit greater hemodynamic reactivity to 
laboratory stressors.'’*’® These studies have typically in- 
volved young white adults. '* Seven- to 10-year-old black 
boys were the subjects of our study. Boys who had a 
family history of CAD exhibited greater SBP and TPR at 
preexercise and peak exercise stages than did boys who 
had no family history of CAD. Adjustment for these pre- 
exercise differences indicated that the positive family his- 
tory group exhibited greater increases in SBP and less at- 
tenuation in TPR in response to exercise. 

Total peripheral resistance is a calculated value; it is 
inversely related to CO and is directly related to MAP. The 
greater TPR of the boys in the positive family history group 
at preexercise and peak exercise was associated with a lower 
CO. Although the boys in the positive family history group 
had a lower CI at peak exercise than those in the negative 
family history group, their power output was the same. This 
suggests the possibility of a more efficient cardiovascular 
system in the boys in the positive family history group. 
However, because their SBP and myocardial tension were 
higher, as expressed by the RPP, myocardial oxygen con- 
sumption should have been higher as well. Sarnoff et al” 
has demonstrated that myocardial tension is directly related 
to the RPP. At peak exercise, the RPP in boys with a family 
history of CAD was comparable with the boys without a 
family history of CAD. This suggests that each group 
achieved the same functional result through different mech- 
anisms. The boys in the positive family history group 
achieved their power output with a lower HR response. 
Their peak HR response was slightly less than that in boys 
in the negative family history group, but their SBP was sig- 
nificantly greater. These responses are consistent with a 
baroreceptor hypothesis that suggests that individuals with 
a family history of CAD may possess an intrinsically greater 
vascular tone. The prolonged effect of long-term increased 
myocardial tension on a child’s myocardium is unclear. 

Because the boys with a positive family history demon- 
strated greater SBP at preexercise related to both lower CI 
and higher TPR, there is a strong suspicion that there is 
an inherent difference in autonomic regulation of the cir- 
culatory responses. The consistency of these findings 
with those of a previous study™ strongly suggests differ- 
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ences in autonomic control of the circulatory system. In 
that study 10-year-old black boys exhibited greater TPR 
during preexercise, peak exercise, and recovery stages 
than white boys. The influence of family history on the 
hemodynamic response differences was not assessed.” 

There was a trend toward greater CI in the boys with a 
negative family history than in those with a positive family 
history at peak exercise and recovery. The magnitude of 
change in CI from resting to peak and from peak to recov- 
ery were similar in the two groups. For the negative family 
history group, CI increased by 239% from resting to peak, 
and for the positive family history group the increase was 
242%. This suggests that the two groups responded simi- 
larly in their CI response to the demands of exercise, 
although the positive family history group began at a lower 
level. From peak exercise to recovery, Cl in both groups de- 
creased by 30%. This reinforces the likelihood that their CI 
responses to the metabolic requirements of the task were 
similar. Therefore, the elevation in the TPR of the boys in the 
positive family history group may be secondary to an 
increase of vascular tone (resistance). This suggests that the 
primary difference in the boys with a positive family history 
of CAD is increased TPR secondary to increased vascular 
tone and is not caused by a lower CI, which appears to vary 
appropriately with the metabolic requirement. 

Differences in cardiovascular responses between the 
two groups may be due in part to factors related to family 
history of essential hypertension. However, this is un- 
likely, as several subjects in the negative family history 
group had family histories of hypertension and not all 
subjects in the positive family history group had a posi- 
tive family history of hypertension. On the other hand, 
perhaps combined effects of family history of early myo- 
cardial infarction and essential hypertension have addi- 
tive, multiplicative, or symbiotic effects on children’s car- 
diovascular responses to stress. The sample size of our 
study does not permit adequate evaluation of this issue. 
Research is warranted to address the separate and com- 
bined effects of a history of both CAD and essential hy- 
pertension in first- and second-degree relatives on chil- 
dren’s hemodynamic responses to laboratory stressors. 

Perhaps the blacks with a positive family history in our 
study are not only more likely to exhibit exaggerated BP re- 
activity to stress but are also more prone to exhibit physio- 
logic reactivity to the laboratory conditions and situations 
surrounding the test itself. Other findings indicate that 
blacks compared with whites exhibit greater pressor re- 
sponses to the mere presence of laboratory personnel and 
the surrounding laboratory environment.*'’ Young adults 
who have a positive family history have been found to ex- 
hibit higher prestressor BP during competitive stressor tasks 
compared with negative history cohorts. Thus, prestressor 
cardiovascular response differences may be due to the pos- 
itive family history group experiencing greater anticipatory 
anxiety and relaxation difficulties. 

The possibility also exists that the preexercise BP 
differences were due to differences in hemodynamic reg- 
ulatory mechanisms between the two groups. Structural 
changes in the vasculature may have already occurred in 
the positive family history group, possibly due to genetic 
predisposition and/or early effects of environmental 
stress. Other differences between the two groups might 
be responsible for the preexercise BP differences, includ- 
ing differences in sodium, potassium, and calcium intakes 
and their influence on arteriolar smooth-muscle activity.” 
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Future studies should address these possibilities with at- 
tention to the establishment of adequate baseline levels 
before subjects are exposed to various stressors. One ap- 
proach that would alleviate prestressor differences be- 
tween groups related to anticipatory anxiety is that used 
by Obrist et al in which subjects’ baseline measures are 
established in a separate session after exposure to the 
stressor. 

The current findings add to the accumulating evi- 
dence*'’'**4 that greater BP responses to physical and 
psychological stress among blacks may be due to greater 
TPR, even if the stressor is primarily B-adrenergic medi- 
ated, as in our study. Prospective studies are needed to 
determine whether individuals with a family history of 
cardiovascular diseases (ie, CAD and/or essential hyper- 
tension) who also exhibit exaggerated cardiovascular re- 
activity to stress are more likely to develop earlier clinical 
manifestations of other markers of cardiovascular disease 
(eg, left ventricular hypertrophy and S-T segment 
changes on echocardiography). Such studies will help 
identify mechanisms involved in the development of car- 
diovascular diseases and will permit the development of 
effective intervention programs (eg, physical activity and 
stress management as buffers against hemodynamic re- 
activity to stress) that could be incorporated into the pe- 
diatrician’s armamentarium to promote a healthier popu- 
lation of children and to help prevent adult onset of 
cardiovascular diseases. 
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Physiologic Responses to Playing a Video Game 


Karen R. Segal, EdD, William H. Dietz, MD, PhD 


è The displacement of sports and other physical activities 
by television and video may contribute to the associations 
among television viewing, obesity, and reduced physical 
fitness. Because video games are widely played by children 
and adolescents, we assessed the metabolic and cardiovas- 
cular responses to video game playing. Heart rate, blood 
pressure, and oxygen consumption were measured serially 
over 30 minutes in 32 males and females aged 16 to 25 years 
(mean+SEM, 20+1 years) while they played the “Ms Pac- 
Man” video game under standard laboratory conditions and 
compared with measurements made in a standing but inac- 
tive position. Playing the video game significantly increased 
heart rate, systolic and diastolic blood pressure, and oxygen 
consumption. Energy expenditure increased from 
6.08+0.24 kj/min while the subjects stood inactive to 
10.94+0.49 kj/min while they played. The increase in met- 
abolic rate and cardiovascular stimulation was similar in 
magnitude to mild-intensity exercise. 
(AJDC. 1991;145:1034-1036) 


R educed physical activity has been associated with 

obesity in childhood and adolescence, although the 
question of whether obesity precedes or is a consequence 
of inactivity remains.’ Television viewing may indirectly 
contribute to obesity in American youth by several means, 
including sedentary behavior with the associated reduc- 
tion in energy expenditure, as well as increased food 
consumption.’ Also, in settings that lacked television, 
the introduction of television displaced sports.*° 

American children and adolescents spend more than 20 
hours per week watching television.° In addition, they 
spend considerable time playing arcade and home video 
games. The recent increase in sales of home video games 
suggests that the time spent playing these games has also 
increased substantially, although firm estimates are lack- 
ing. In contrast to the experience with video games a de- 
cade ago,’ the newer video games appear to retain their 
users’ interest over time. 

In view of the current popularity of video games, a 
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quantitative assessment of the metabolic and cardiovas- 
cular stimulation associated with playing these games is 
warranted. To our knowledge, no evidence exists that 
suggests a linkage between obesity and video games. 
These games involve a degree of isometric muscular con- 
traction and mental stress, both of which could elevate 
energy expenditure, heart rate, and blood pressure. Pre- 
vious studies have documented the increases in heart rate 
and blood pressure induced by playing a television video 
game,’ but the energy expended while playing one of 
these games has not been studied previously, to our 
knowledge. The objective of this study was to quantify the 
energy cost and cardiovascular responses to video game 


playing. 


SUBJECTS AND METHODS 
Subjects 
Twenty males and 12 females between ages 16 and 25 years 
(mean+SEM age, 20+1 years) participated in this study. The 
subjects were healthy, normotensive nonsmokers. All subjects 
had some experience playing video games. The study protocol 
was approved by the Institutional Review Board. 


Procedures 


The arcade version of “Ms Pac-Man” (Bally Midway Corp, 
Franklin Park, Ill) was used in this study. Prior to the test session, 
time was allotted for the subjects to become familiar with playing 
while breathing through the mouthpiece and breathing valve 
used for metabolic measurements. Baseline resting measure- 
ments were obtained while the subjects stood quietly in front of 
the video machine for 30 minutes. Oxygen consumption (Voz) 
was measured with open circuit respirometry. The assessment 
consisted of three measures of 5 minutes’ duration each at 5, 15, 
and 25 minutes within the 30-minute baseline period. The sub- 
jects breathed through a low-resistance, one-way valve (Hans 
Rudolph, Kansas City, Mo). The volume of air was measured 
with a spirometer (Parkinson-Cowan CD-4, Braintree, Mass), 
and the expired air was collected in meteorological bags and 
passed through an infrared carbon dioxide (Beckman LB-2, Ful- 
lerton, Calif) and polarographic oxygen (Applied Electrochem- 
istry S-3A, Sunnyvale, Calif) analyzer. Oxygen consumption, 
carbon dioxide production (Vco,), minute ventilation, and the 
respiratory quotient (RQ = Vo /Vco 2) were calculated following 
standard procedures. Energy expenditure was estimated using 
the nonprotein energy equivalent for oxygen derived from the 
Weir equation”: kJ =4.2 x {{((RQ x 1.1)+3.9] x Voz}. 

Brachial artery blood pressure was measured using an aneroid 
sphygmomanometer, and heart rate was measured with elec- 
trocardiography. 

The subjects were familiar with the objectives of the game. 
After a 15-minute warm-up, the subjects played continuously for 
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Response (Mean+SEM) (Mean+SEM) 
Metabolic rate, kJ/min*t 
All subjects 
Males 
Females 


Oxygen consumption (Vo), 
mL/kg per min 


All subjects 
Males 
Females 


6.08 + 0.24 
6.67 + 0.23 
5.10 +0.25 


10.94 + 0.49 
11.71+0.59 
9.68 + 0.73 


4.34+0.09 
4.41+0.12 
4.21+0.14 


7.82+0.29 
7.76+0.36 
7.93+0.48 
Heart rate, beats/min” 
All subjects 
Males 


75+2 
73>2 
78+3 


103 +2 
99+2 


Females 109 +3 


Blood pressure, mm Hg 
Systolic* 


All subjects 
Males 
Females 


Diastolic* 
All subjects 
Males 
Females 





*P<.05 for resting vs playing. 
+P<.05 for males vs females. 


a 30-minute test period, during which three 5-minute measure- 
ments of oxygen consumption were made, beginning at 5, 15, 
and 25 minutes. The validity and reliability of indirect calorim- 
etry in our laboratory have been described previously." Heart 
rate and blood pressure were measured during each of the three 
oxygen consumption measurement periods. In some cases, the 
timing of the measurements was adjusted to accommodate 
interruptions in the players’ activity, such as lulls between stages 
in the game or between games. The scores achieved for complete 
games were recorded and averaged for each subject. 


Design and Statistical Analyses 


Analyses of variance performed with repeated measures on 
the data obtained from the three 5-minute measurements during 
the periods while the subjects either stood but were inactive or 
played the video game indicated that time had no significant ef- 
fect on the physiologic responses (ie, heart rate, blood pressure, 
and oxygen consumption). Therefore, the mean values of the 
three measurements were used in subsequent data analyses. 
Two-way analyses of variance with repeated measures,” using 
sex (male vs female) and activity (resting or playing), were ap- 
plied to the data to test whether heart rate, systolic and diastolic 
blood pressure, and energy expenditure were significantly dif- 
ferent while the subjects were playing the game than when they 
stood in front of the machine but were inactive. Pearson’s 
product-moment correlation coefficients? were computed to 
study the relationships among such variables as age, game score, 
and the increases in heart rate, blood pressure, and energy ex- 
penditure. 


RESULTS 
Heart rate, systolic and diastolic blood pressure, and 
Vco, were significantly higher when the subjects were 
playing the game than when they stood quietly in front 
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Energy expenditure of males and females during 30 minutes of 
standing at rest (open bars) and playing a video game (hatched 
bars). Energy expenditure was greater for males than females under 
both conditions because of their greater body weight, but the pro- 
portional increase in metabolic rate was similar. The asterisk indi- 
cates P<.01 for rest vs playing; and dagger, P<.05 for males vs fe- 
males. 


of the machine (Table). No differences were found be- 
tween males and females with respect to heart rate or 
blood pressure either at rest or while playing the video 
game. Although absolute energy expenditure at rest and 
while playing the video game was greater for males than 
females because of their greater body weight (mean +SEM 
body weight, 74+3 kg vs 60+3 kg), the magnitudes of the 
differences between the resting and active values were 
similar for males and females. Also, when the data were 
expressed relative to body weight, the responses of the 
males and females were similar (Table). The energy 
expended by males and females during 30 minutes of 
resting and playing the video game is shown in the Fig- 
ure. 

The increase in energy expenditure while playing was 
correlated with the increase in systolic blood pressure 
(r=.64, P<.001), perhaps because of the isometric activ- 
ity and small muscle mass involved. Game score, an in- 
dex of performance, and age were uncorrelated with any 
of the physiologic response variables. 


COMMENT 


The primary finding of this study was that video games 
are not a passive activity and the energy cost of the game 
approximates mild-intensity exercise. The energy cost of 
playing the video game was similar to that of walking at 
a pace of ~2.0 mph.” Despite the potentially beneficial 
effects of video games on energy expenditure, video 
games are clearly not a substitute for more intensive ex- 
ercise because the level of cardiorespiratory stress from 
playing the video game is not sufficient to improve 
cardiorespiratory fitness.” Furthermore, other aspects of 
video games may have adverse effects, such as “Nintendo 
epilepsy,”"* a photoconvulsive response to the video 
game image, or “nintendinitis,” tendinitis attributable to 
excessive playing of video games. 

The increase in energy expenditure while playing was 
correlated with the increase in systolic blood pressure 
(r=.64, P<.001), perhaps a result of the relatively small 
muscle mass and isometric activity of hand grip involved 
in playing the video game. The increase in systolic blood 
pressure from playing the video game was greater than 
would be observed for the same degree of Vo, during an 
exercise that involves the whole body, such as walking." 

Although television video games may displace sports 
and other physical activities that involve a far greater en- 
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ergy expenditure among American youth, the associa- 
tions among television viewing, reduced physical fitness, 
and obesity are probably not otherwise attributable to 
time spent playing video games. The effects of playing 
video games on energy expenditure suggest that it is not 
a passive activity, and may not have the same effects as 
television has on the prevalence of obesity. 

The results of this study demonstrate that playing an 
arcade-quality video game increases energy expenditure 
by roughly 80%, but does not provide sufficient cardio- 
respiratory stress to improve physical fitness in youth. 
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Arterial Catheter—Related Infections in Children 
A 1-Year Cohort Analysis 


Susanna Furfaro, MD; Marie Gauthier, MD; Jacques Lacroix, MD; Daniel Nadeau, MD; 
Lucette Lafleur, MD; Sylvain Mathews, MD 


® To determine the incidence of infection secondary to ar- 
terial catheterization in children as well as the risk markers, 
we prospectively evaluated, during a 1-year period, all ar- 
terial catheters installed in children admitted to the pediat- 
ric intensive care unit. A total of 340 cannulas were placed 
in 310 children aged 80+4 months (mean+SEM) for a pe- 
riod of 64+4 hours. Most catheters were inserted percuta- 
neously (99%) in the radial artery (86.5%). Ninety-two 
percent (313/340) of the catheters were sterile (group 1), 
5% (17/340) were contaminated (<10 colony-forming units 
on semiquantitative culture) (group 2), and 3% (10/340) 
were considered either locally infected (ie, =10 colony- 
forming units) (eight of 10) or associated with a possible 
catheter-related sepsis (two of 10) (group 3, or infected 
group). The incidence of local inflammation at the insertion 
site was higher in group 2 than in group 1 (18% vs 2.9%) 
but not statistically different between groups 3 and 1 (10% 
vs 2.9%). The duration of arterial catheterization was longer 
in group 3 than in group 1 (125+31 vs 61 +4 hours). The risk 
of infection was nonexistent in the first 48 hours of cathe- 
terization. Thereafter it was calculated as being 6.2% (10/ 
161), but it correlated poorly with the duration of arterial 
catheterization. These results confirm the very low inci- 
dence of infection related to arterial catheterization in 
children. Thus, routine catheter reinsertion is, in our opin- 
ion, unjustified. 
(AJDC. 1991;145:1037-1043) 


P atients in intensive care units are at an elevated risk 
of developing nosocomial infections compared with 
the general hospital population; this is particularly true 
for young children.'* These infections are mainly associ- 
ated with some type of invasive monitoring or lifesupport 
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system. *? It thus becomes very important to de-termine 
the infectious risk associated with each of these proce- 
dures. 

Arterial catheters are now considered a significant 
cause of catheter-related infection and septicemia in 
adults.? In the pediatric intensive care unit (PICU), 
arterial catheterization has become indispensable for 
hemodynamic monitoring purposes, and its use has 
increased sharply in the past 10 to 15 years. No pro- 
spective study with systematic cultures of arterial can- 
nulas was available in the pediatric literature except for 
one performed during the neonatal period,* until we 
showed that the incidence of infection related to arte- 
rial catheterization was low in children. However, this 
preliminary study was performed on a small sample of 
arterial catheters (70 catheters). This study was under- 
taken to determine more precisely the incidence of 
infection related to arterial catheterization in children 
and to characterize the risk markers. 


PATIENTS AND METHODS 


From September 15, 1988, through September 14, 1989, all 
children admitted to the, St-Justine Hospital PICU and who 
required an arterial catheterization were included in this 
study. 


Catheter Management 


All catheter insertions were performed in the PICU or in the 
operating room. In most cases, an attempt was made to cannu- 
late the radial artery percutaneously with a 2.5-cm, 22-gauge or 
a 3.2-cm, 20-gauge Teflon-coated catheter. If radial insertion was 
impossible, other sites were tried, usually the pedal, femoral, or 
brachial arteries. When percutaneous cannulation failed, the 
catheter was inserted by surgical cutdown. Techniques of inser- 
tion and site dressing have previously been described’; after in- 
sertion, catheters were covered with an adhesive taping without 
topical antibiotic or antiseptic ointments. 

Catheter patency was ensured by the continuous infusion 
of heparinized saline solution (3 mL/h) through a continuous 
flow device located just distal to the transducer (Fig 1).° As in 
our previous study, two different arterial blood sampling sys- 
tems were used: an extension set with T-connection (system 
A) or a check valve extension set with T-connection (system 
B).° 

No component of the entire system, including the dressing, 
was changed during the study period unless it was found 
defective. 
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Fig 1.—Diagram of the arterial line system (modified from Du- 
charme et af). AC indicates arterial catheter. 


Study Protocol 


The decision to remove the catheter was made by the patient's 
physician. When the catheter was no longer required, it was re- 
moved aseptically by an attending intensive care unit physician 
or nurse after local cutaneous disinfection with a 70% alcohol 
swab. The site was examined for the presence of local inflamma- 
tion and purulence. The distal 2-cm segment of the catheter was 
cut with sterile scissors and placed in a sterile transport tube. If 
within 4 hours before catheter removal, a body temperature over 
38.3°C was noted or clinical sepsis was suspected, a blood cul- 
ture was obtained by venipuncture and 6 mL of infusion fluid 
was sampled from the nearest stopcock. Both were sent to the 
laboratory in broth blood culture bottles (Columbia; Chemical 
Products BDH Inc, Darmstadt, Germany). 

In the laboratory, the 2-cm catheter segment was rolled on a 
blood agar plate by means of the semiquantitative (SQ) method 
described by Maki et al.° Our protocol for culturing the catheters 
has already been reported.° 

For each catheter, the following data were noted: demographic 
information; conditions predisposing to infections, such as neu- 
tropenia (neutrophil count, <1.0 x 10°/L on any complete blood 
cell count during catheter insertion), documented immunodefi- 
ciency, corticosteroid therapy (more than 7 consecutive days of 
systemic steroid use within the month before catheter insertion), 
or other immunosuppressive therapy (more than 7 consecutive 
days of immunosuppression within the month before catheter 
insertion); systemic antimicrobial therapy given while the cath- 
eter was in place; all data on any suspected or proved infections 
of other sites; the mode (percutaneous vs cutdown), location 
(operating room or PICU), and site (radial, etc) of insertion; the 
system of arterial blood sampling (see above); the reason for re- 
moval; and the number of hours the catheter had been in place. 
The number of cannulation attempts required before each inser- 
tion was not recorded. 
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Definitions 


Inflammation of the catheter site was diagnosed in the pres- 
ence of lymphangitis, purulence, or at least two of the following: 
erythema, tenderness, increased warmth, or induration.’ Local 
infection of the catheter site was defined as a positive SQ culture 
of the distal segment that yielded 10 or more colony-forming 
units (CFUs). A catheter was considered contaminated if be- 
tween 1 and 9 CFUs were identified on SQ culture. A catheter 
tip with a positive broth culture but a negative SQ culture was 
considered neither infected nor contaminated and was therefore 
classified as negative. Catheter-related septicemia (CRS) was 
characterized by all the following criteria: (1) isolation of the 
same species of microorganism in significant number (+10 
CFUs) on SQ culture of the catheter and blood cultures obtained 
by separate veni-puncture; (2) clinical and microbiologic data 
that disclosed no other apparent source of the bacteremia or 
fungemia; and (3) clinical features consistent with bloodstream 
infection.” Possible CRS was defined as follows: (1) isolation of 
a microorganism in significant number (+10 CFUs) on SQ cul- 
ture of the catheter; (2) clinical and microbiologic data disclosing 
no other apparent source of infection; and (3) clinical features 
consistent with bloodstream infection. Clinical features were 
considered consistent with a bloodstream infection if a patient 
was sufficiently ill to warrant a septic workup, including at least 
a blood culture, and the introduction of systemic antibiotics 
while culture results were awaited. To diagnose a septicemia due 
to contaminated infusate and a catheter-related septicemia from 
other infected sites, we used the definitions of our previous 
study. 


Statistical Analysis 

The significance of differences in characteristics among the var- 
ious groups (cultured and noncultured, with and without contam- 
ination, with and without catheter-related infection) was deter- 
mined by means of x? with Yates’ correction for discrete data (x? 
without Yates’ correction if df>1) and two-tailed Student's t test for 
continuous data. P<.05 was considered adequate to reject the null 
hypothesis. Mean values are presented with SEM. 


Epidemiologic Analysis 

Cumulative survival analysis* and calculations of the density of 
incidence of infectious complications’ were based on epidemiologic 
methods described previously. For the cumulative survival analy- 
sis, the starting event was catheter placement and the terminal 
event was catheter infection. By definition, catheter infection was 
diagnosed on removal. The density of incidence of infectious com- 
plications per 10000 hours of insertion was calculated for each day 
of insertion as follows: Density of incidence of infectious 
complications =([cumulative number of infections] 10000)/ 
cumulative number of hours of insertion. For example, up to day 
4, five infections (local infection of the catheter site and possible 
CRS) had been diagnosed. For day 4, the density of incidence of 
infectious complications was thus the following: (5x 10000)/ 
(1255+3386+4205+2559), or 4.4. In this equation, the four numbers 
of the denominator represent the total number of hours of insertion 
for the catheters removed on days 1, 2, 3, and 4. 


RESULTS 


During the 1-year study period, 411 arterial catheters 
were inserted in 361 children. Of these catheters, 71 
(17.5%) were not cultured because of accidental removal, 
contamination on withdrawal, or a failure to send the di- 
stal segment of the catheter to the laboratory. Table 1 
compares the clinical characteristics of the cultured and 
noncultured catheters. There were no significant differ- 
ences in both groups except for an increased rate of neu- 
tropenia (11.3% vs 2.4%; P<.0015), as well as an increased 
mortality (16.9% vs 5%; P<.008) in the noncultured 


group. 
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Cultured Noncultured 





Characteristic (n= 340) (n=71) 
Patient age, 
mo (mean + SEM) 80.9+3.6 68.823.7 
Duration of insertion, 
h (mean + SEM) 64.1+4.1 66.9+9.0 
Predisposing factors 
to infection, No. (%) 
Steroids 43 (12.7) 12 (16.9) 
OIA 35 (10.3) 12 (16.9) 
Neutropenia 8 (2.4) 8 (11.3) 
Immune defect 2 (0.6) 0 (0) 
Percutaneous insertion, 
No. (%) 337 (99.1) 69 (97.2) 
Radial artery insertion 
site, No. (%) 294 (86.5) 63 (88.7) 
Use of antibiotics, 
No. (%) 281 (82.7) 61 (85.9) 
Local inflammation, 
No. (%) 13 (3.8) 1 (1.4) 
Reason for removal, 
No. (%) 
Malfunction 80 (23.5) 21 (29.6) 
Death 17 (5) 12 (16.9) 
Due to infection 3 2 
Without autopsy 5 
*OIA indicates other immunosuppressive therapy; NS, not 
significant. 


tSignificant (P<.05) by x? test with Yates’ correction. 


The 340 cultured catheters were placed in 310 children 
aged 80.9+3.6 months (range, 0.1 to 216 months) for a 
period of 64.1+4.1 hours (range, 4 to 665 hours) (Table 1). 
The sex distribution was 62% (210/340) boys and 38% 
(130/340) girls. Most catheters (99%) were inserted percu- 
taneously in a radial artery (86.5%); 78% (266/340) were 
placed in the operating room and 22% (74/340) in the 
PICU. Seventy-six percent (257/340) of the catheters were 
collected from surgical patients after major operations, 9% 
(32 /340) from children with severe traumatic injuries, 8% 
(28/340) from medical patients with respiratory failure, 
and 7% (23/340) from children with other various medical 
diseases. No burned patients were studied. The end of 
medical indication was the reason for cannula removal in 
66% of cases, followed by malfunction (24%), death (5%), 
and local ischemia (3%). Thirty-eight catheters (11%) were 
collected from patients with a culture-proved focus of in- 
fection unrelated to the catheter, such as pneumonia, ep- 
iglottitis, or pyelonephritis; 17 (46%) of these catheters 
were exposed to documented bacteremia. Eighty-three 
percent of the study population received systemic antibi- 
otics during the time the catheter remained in place. 

Cultures were negative in 92% (313/340) of the cultured 
cannulas (group 1). Five percent (17/340) were contami- 
nated (group 2), and 3% (10/340) were considered either 
locally infected (eight) or associated with a possible 
catheter-related septicemia (two) (group 3, or infected 
group). No cases of CRS were identified. 

There were no significant differences in patient charac- 
teristics between group 1 and group 2 with respect to age 
(80.0+3.8 months vs 97.3+15.8 months), duration of in- 
sertion (61.4+4.1 hours vs 76.5+21.5 hours), the presence 
of at least one predisposing factor to infection (15% vs 
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Negative LINF+PCRS 


Characteristic (n=313) (n=10) P 


Patient age, 
mo (mean + SEM) 
Duration of insertion, 
h (mean + SEM) 
Predisposing factors 
to infection, No. (%) 47 (15) 2 (20) NS 
Percutaneous insertion, 
No. (%) 
Location of insertion, 
No. (%) 
Operating room 245 (78.2) 6 (60.0) NS 
PICU 68 (21.8) 4 (40.0) 
Site of insertion, 
No. (%) 
Radial 269 (85.9) 9 (90.0) 
Dorsalis pedis 30 (9.6) 1 (10.0) 
Femoral 12 (3.9) 0 (0.0) 
Brachial 2 (0.6) 0 (0.0) 
Arterial line system, No. (%) 
System A 
System B 
Use of antibiotics, 
No. (%) 
Local inflammation, 
No. (%) 9 (2.9) 1 (10.0) 
Reason for removal, 
No. (%) 
End of medical indication 206 (65.8) 5 (50.0) 
Malfunction 73 (23.3) 2 (20.0) 
Death 16 (5.1) 1 (10.0) 


*NS indicates not significant; PICU, pediatric intensive care 
unit. 

tSignificant (P<.05) by two-tailed T test. 

tSignificant (P<.05) by x? test with Yates’ correction. 


80.0+3.8 80.2+23.1 NS 


61.4+4.1 125.4+31.0 <.008t 


311 (99.4) 9 (90.0) NS 


113 (36.1) 8 (80.0) 
200 (63.9) 2 (20.0) 


259 (82.8) 8 (80.0) 





24%), diagnosis on admission, site of insertion, percuta- 
neous insertion, antibiotic use (83% vs 82%), or reason for 
removal. The only statistically significant difference was 
a lower incidence of local inflammation at the insertion 
site for negative catheters (3% vs 18%, P = .012). Eighteen 
microorganisms were recovered from the 17 contami- 
nated cannulas, among which Staphylococcus epidermidis 
(four catheters), viridans Streptococcus (three catheters), 
Staphylococcus capitis (two catheters), and Staphylococcus 
simulans (two catheters). 

Table 2 depicts the characteristics of catheters with nega- 
tive cultures (group 1) compared with group 3 catheters. No 
significant difference was noted with respect to age, predis- 
posing factors to infection, site of insertion, percutaneous 
insertion, use of antibiotics, and justification for removal. 
The incidence of local inflammation at the insertion site was 
not higher in group 3 catheters. Two factors were associated 
with an increased rate of catheter-related infection: type A 
system for arterial blood sampling and duration of insertion. 
Catheters with system A were not left in place for a longer 
period than cannulas with system B (63.2+5.4 hours vs 
65.9+5.5 hours, P= .76). 

The relationship between infection and duration of 
catheter placement is shown in Figs 2 through 4. Figure 
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Fig 2.—Proportion of catheters free of infectious complications 
among the total group of 340 catheters. Percentages are expressed 
by cumulative survival analysis. Numbers in parentheses represent 
the numbers of cannulas still in place at the end of each interval. 
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Fig 3.—Relationship of infection caused by arterial catheters to du- 
ration of catheter insertion. LINF indicates local infection of the 
catheter site; PCRS, possible catheter-related septicemia. Percent- 
ages indicate the proportions of catheters with LINF or PCRS vs the 
numbers of catheters removed. 
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Fig 4.— Density of incidence of arterial catheter-related infectious 
complications. The daily probability of infectious complications per 
10 000 hours of insertion is represented for days 1 through 20. 


2 depicts the cumulative survival rate of catheters that re- 
mained free of infectious complications (ie, groups 1 and 
2) from days 1 through 20. Most catheters (99.1% [337/ 
340]) remained infection free even if left in place up to 72 
hours, and 97.1% (330/340) were infection free even if in 
place for up to 20 days. No catheters became infected 
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within the first 2 days of insertion (Fig 3). After the first 
48 hours, the risk of infection was 6.2% (10/161), with no 
precise correlation existing between duration of catheter- 
ization and infection; the incidence of infection increased 
after day 2 and then reached a plateau, with continued 
catheter use not being associated with significantly more 
infectious complications. The density of incidence of in- 
fectious complications describes the number of infections 
per 10 000 hours of insertion for each of days 1 through 20 
(Fig 4). It is another representation of the same phenom- 
enon: the density of incidence of infections increased from 
3.4 per 10 000 hours of insertion on day 3 to 5.9 on day 6 
and decreased to 4.6 thereafter. 

Nine of the 10 infected catheters yielded S epidermidis, 
and one catheter yielded both S epidermidis and S simulans. 

No contamination of infusate was detected in the 13 in- 
fusions sampled. Of the 18 catheters exposed to bactere- 
mia or fungemia from unrelated sites of infection, not one 
was subsequently positive on SQ culture for the blood- 
stream pathogen. No case of septicemia due to contami- 
nated infusate or of CRS from other infected sites was thus 
identified. 

Six broth cultures were positive while the SQ culture 
remained negative. The organisms identified were S epi- 
dermidis (three cases), Corynebacterium species (one case), 
streptococcus MG intermedius (one case), and Escherichia 
coli (one case). 


COMMENT 


We had already shown in a previous report that the inci- 
dence of infection related to arterial catheterization in chil- 
dren is low; indeed, not one of the 70 catheters studied was 
identified as being infected or as being the source of a CRS. 
Our present study confirms these preliminary results. It 
shows a 2.3% incidence of catheter-related local infection 
and a 0.6% incidence of possible CRS. This slightly higher 
incidence compared with our first study may simply be due 
to the larger sample (340 vs 70 cannulas). Furthermore, as 
the previous study took place during a much shorter period, 
its principal investigator (F.D.°) personally supervised the 
local disinfection of the skin at the catheterization site on 
catheter removal. Practically, this was not feasible for the 
present study, and a certain number of the so-called infected 
catheters may have actually become positive on withdrawal. 

In adults, arterial catheters are a well-established source 
of nosocomial infection. The incidence of catheter-related 
infection and septicemia varies according to the study, 
ranging from 4% to 35% and from 0% to 5.4%, 
respectively.*"°"* Our results show that the incidence of in- 
fection related to arterial catheterization in children is surely 
not higher than that in adults. 

Many factors may contribute to the low incidence of in- 
fectious complications in this series, but these factors are 
not specific to the pediatric population. Less than 1% of 
the catheters were inserted by cutdown, which is associ- 
ated with a higher risk of infection.’ No burned patients 
were studied, and these patients are more susceptible to 
catheter infection.” Furthermore, 87% of the catheters 
were inserted in the radial artery, which is an area of easy 
access, and only 11% were exposed to a focus of infection 
unrelated to the catheter. 

The noncultured catheters and the criteria we used to 
diagnose infection also warrant discussion. It is unlikely 
that the loss of 71 catheters significantly biased the data. 
The patients in whom catheters were cultured were sim- 
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ilar to the group in whom the catheters were not cultured 
for all aspects but the mortality and the incidence of neu- 
tropenia, which were higher in the noncultured group. 
The higher mortality in the noncultured group may in itself 
explain why these catheters were not included; often, in 
these circumstances, the person who normally would have 
aseptically removed the catheter and sent it for culture had 
other priorities than culturing the catheter tip. The percent- 
age of autopsies performed in the noncultured compared 
with the cultured group was similar (Table 1), as was the 
number of deaths due to infection (Table 1). The majority of 
deaths were not due to infection (Table 1), and infectious 
deaths were all caused by well-identified sources unrelated 
to the catheter. Furthermore, 77% (8/12) of deaths in the 
noncultured group occurred less than 48 hours after cathe- 
ter insertion, rendering catheter-related infections most im- 
probable in these patients. Among the four predisposing 
factors to infection recorded, neutropenia was the only one 
that occurred more frequently in the noncultured than the 
cultured group. Eight of the 71 noncultured catheters were 
placed in patients with neutropenia; it would be unlikely 
that more than one or two were infected, considering that 
all the catheters (eight) placed in patients with neutropenia 
and that were cultured were negative. We were, to our 
knowledge, the first group to publish the results of a pro- 
spective study on the incidence of arterial catheter-related in- 
fection and actually to compare cultured and noncultured 
groups.” Surprisingly, many studies did not even consider 
the catheters lost during the study period,*"*" while some 
investigators only mentioned the lost catheters without tak- 
ing them into consideration in their analyses.*1%13-16 

There is no gold standard or unquestionable diagnostic 
criteria for catheter-related infection.” This situation is 
attributable to two factors: the pathogenesis of intravascu- 
lar catheter infection is multifactorial and the diagnostic 
tools are imperfect. The majority of infections are due to or- 
ganism multiplication at the insertion site, with subsequent 
multiplication around the catheter in the subcutaneous 
space and then the bloodstream.° Other mechanisms lead- 
ing to catheter sepsis are infusate contamination, hematog- 
enous seeding of the catheter tip, and hub contamination.” 
To obviate false-negative results, each of these mechanisms 
should theoretically be considered, with the inherent risk of 
infection overdiagnosis. 

We took into account the first three of these mechanisms 
in our study. We did not culture the internal surface of the 
catheter hub’”*; catheter hub cultures are still not routinely 
used to diagnose arterial catheter-related infection,” and 
false-positive hub cultures have been reported.” Our crite- 
ria for diagnosing catheter-related infection were based on 
SQ culture, and they were rather stringent. We used 10 
CFUs on SQ culture as the cutoff point for diagnosing infec- 
tion, instead of 15 CFUs as proposed by Maki et al,‘ with the 
risk of false-positive results that this implies. The 10-CFU 
cutoff point was adopted because, with pediatric catheters, 
only the distal 2 cm of the arterial catheter was available for 
culture, as opposed to the distal 5.7 cm in the study by Maki 
et al.° We did not use 5 CFUs, as suggested by Collignon et 
al,” because this only increases the number of false-positive 
results and probably offers no substantial advantage in 
terms of diagnosing bacteremia.’”” Because even a minute 
bacterial inoculum from skin flora can give a falsely positive 
broth culture," we did not consider as significant a positive 
broth culture in the face of a negative SQ culture. We did not 
perform quantitative cultures of the tip of the catheters be- 
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cause this technique had not been validated in our labora- 
tory. Cleri et al recently proposed that this method, by 
taking into account the culture of the internal surface, is 
more precise and eliminates the false-negative results that 
can be obtained with the SQ culture. Nonetheless, the ex- 
perience with this technique is still limited. 

One may argue that the almost universal use of antibiot- 
ics in our patients, either prophylactically or as therapeutic 
agents, may have aborted CRSs, the catheters being falsely 
negative on removal. The same argument could be advo- 
cated for every study using positive SQ or quantitative cul- 
tures, instead of clinical criteria, to diagnose catheter-related 
infection. "115 In our series, only 18 catheters (5%) were ex- 
posed to documented bacteremia during their insertion. In 
14, the positive blood culture was obtained less than 6 hours 
after catheter insertion, rendering the diagnosis of CRS very 
unlikely. In three cannulas among the four others, a source 
of infection unrelated to the catheter was identified. In only 
one case, no focus of infection except the catheter itself could 
be found to explain the bacteremia: the blood culture was 
sampled through a subclavian line 51 hours after insertion 
of the arterial catheter and yielded S simulans. The arterial 
catheter was removed 3 days after this sampling and was 
sterile. This isolated case could have been a false-negative 
CRS, but this is very unlikely considering (1) the short 
interval between catheter insertion and blood culture sam- 
pling (51 hours) and (2) the fact that this blood culture was 
done through a central venous line that was very possibly 
contaminated itself, but was not cultured because of acci- 
dental removal. Taking into account the limits of the criteria 
we used to diagnose catheter-related infections (see above), 
we are convinced that the very low incidence of infection 
reported is real. 

In our study, two factors were associated with an in- 
creased rate of possible catheter-related infection: type A sys- 
tem for arterial blood sampling and the duration of insertion. 

The major differences between systems A and B for arte- 
rial blood sampling were the following: (1) system A has 
120 cm of pressure tubing through which blood is drawn 
back to clear the line of heparin before sampling, whereas 
system B has a one-way valve that does not allow blood 
backflow into the tubing; (2) a stopcock in system A facili- 
tates blood sampling; and (3) the blood sampling procedure 
with system B necessitated more manipulations than system 
A. Obviously, the present study was not designed to ana- 
lyze this question specifically. Nonetheless, considering 
that stopcocks are probably one of the sources of catheter- 
related infections” and that system A as used in our unit is 
by far the most widely used in North America for arterial 
blood sampling, a prospective study focusing on this aspect 
of catheter maintenance appears warranted. 

The duration of cannulation, as a factor influencing the 
incidence of colonization (or local infection of the cathe- 
ter site), has been studied by many investigators; the ma- 
jority found that duration did increase the risk of coloni- 
zation,®''** while others concluded the contrary.'*'* In 
this study, the risk of infection and duration of catheter 
placement were related, but in a peculiar way. The risk of 
infection was nonexistent for the first 48 hours of cathe- 
ter placement. After that period, it was 6.2% but corre- 
lated poorly with duration of insertion, ie, it did not in- 
crease in proportion with duration. The density of 
incidence of infectious complications is another way to 
represent the same observation. It shows two different 
phases: a first phase of zero risk lasting 48 hours followed 
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by a second phase, characterized by a nonsignificantly 
fluctuating infectious risk up to day 20. This phenomenon 
has been described, although not discussed, by almost all 
investigators who have so far studied arterial catheter- 
related infections in adults with systematic cultures®!’**; 
the “no-risk” period varies between 24°" and 48°” hours, 
and during the second phase, the risk of local and 
systemic infection increases severalfold but, again, not 
significantly from day to day. 

These observations surely allow us to hypothesize that the 
zero-risk period corresponds to an incubation phase after 
which infection may happen; they are inagreement with the 
multifactorial pathogenesis of catheter-related infection dis- 
cussed above. Indeed, the density of incidence of infections 
over time observed in this study is almost unexplainable by 
a single mechanism. As already mentioned, organism mul- 
tiplication at the insertion site is possibly the major mecha- 
nism leading to infection. The fact that the density of the in- 
cidence of infectious complications did not vary significantly 
after the first 48 hours of insertion might indicate that spread 
of organisms down the transcutaneous tract may begin at 
any time after insertion, with the risk factors still to be de- 
termined; if this organism multiplication was mostly deter- 
mined by the procedure of insertion itself, nosocomial infec- 
tions should have decreased significantly after day 3 to4, and 
clearly this was not the case. If contamination of the infusate 
or hematogenous seeding of the catheter site was the most 
important factor leading to infection, the density of the in- 
cidence of infectious complications should have increased 
proportionately with duration of insertion, and, here again, 
this was not the case. All these mechanisms could be caus- 
ative factors, acting in sequence at different periods during 
insertion. 

Routine replacement of the tubing and continuous flow 
device every 48 hours and of the infusion fluid and dressing 
every 24 hours is recommended by the Centers for Disease 
Control (Atlanta, Ga).** We had already questioned the mer- 
its of these recommendations.’ The results reported here re- 
inforce our opinion. Considering the very low rate of infec- 
tion reported without these routine replacements, the signif- 
icant costs involved, and the fact that minimum 
manipulation of the system may decrease the risk of un- 
wanted contamination of both infusate and insertion site,*"° 
we still consider routine changes of tubing, infusion fluid, 
and continuous flow device debatable. Less frequent 
changes of the monitoring system have not been prospec- 
tively studied so far, and this should be done, particularly for 
financial reasons. 

More than 10 years ago, Band and Maki’ recommended 
systematic replacement of arterial catheters every 4 days 
in adults. According to our results, this replacement 
should be done every 48 hours, instead of every 4 days, 
to be fully effective in minimizing the infection risk. 
Indeed, this would be the ideal arterial catheter policy. 
Exchanging the catheters over a guidewire could be 
another alternative in preventing nosocomial infections.” 
However, considering (1) the low rate of infection dem- 
onstrated here (not a single case of proved CRS was iden- 
tified); (2) the fact that, after the first 48 hours, the den- 
sity of the incidence of infectious complications did not 
increase with time; (3) the much greater technical diffi- 
culties of replacing or exchanging catheters in children; 
and (4) the suffering incurred by such manipulations, we 
strongly suggest that arterial catheters should not be re- 
placed routinely in children. 
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SPECIAL FEATURE 


Radiological Case of the Month 


George P. Giacola, MD (Contributor), Beverly P. Wood, MD (Section Editor) 


2050-g newborn of 36 weeks’ gestation was born by forcefully vomited the first formula feeding, given at age 
vaginal vertex delivery with low forceps assistance 12 hours. 

after 16 hours of labor. The newborn's Apgar scores were Results of physical examination showed the newborn 

4 and 8 at 1 and 5 minutes, respectively. The mother, a to be active and in no distress. The newborn’s length was 

14-year-old girl, had received no prenatal care. The infant 49 cm, and the head circumference, 35 cm. An extensive 

left parietal cephalohematoma was present. The white 

blood cell count was 14.9 x 10°/L, and the differential 

count was as follows: neutrophils, 53%; lymphocytes, 

Accepted for publication June 19, 1991. g 37%; and monocytes, 10%. The hemoglobin value was 
From the Division of Neonatology, Department of Pediatrics, 120 g/L, and the bilirubin value was 128 pmol/L. 


The University of Oklahoma, 6161 S Yale, Tulsa, OK 74136. Hac E oantianed ponid d stati f 
Reprint requests to the Department of Radiology, Childrens Ccause OF CONUNUEE: VO ng and regurgitanon o 


Hospital of Los Angeles, 4650 Sunset Blvd, Los Angeles, CA 90027 feedings, a frontal roentgenogram of the abdomen was 
(Dr Wood). obtained after insertion ofa nasogastric tube (Figs 1 and 2). 





Figure 1. Figure 2. 
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SPECIAL FEATURE 


Denouement and Discussion 


Congenital Syphilis 


Fig 1.—Symmetric radiolucent metaphyseal bands involve the fem- 
ora and ilia. Periosteal new bone is present along the shafts of the 
long bones (results of VDRL test, 1:32; results of a fluorescent 
treponemal antibody absorption test were positive). 


Fig 2.—Roentgenogram of legs showing periosteal new bone and 
Wimberger’s sign (arrow). 


Congenital syphilis is an important perinatal complica- 
tion that has recently increased substantially in occur- 
rence.' The roentgenographic characteristics of congenital 
syphilis usually precede clinical manifestations and may 
identify the condition when results of conventional sero- 
logic tests are inconclusive.” In a small number of affected 
neonates, florid clinical signs and abnormal results of se- 
rologic tests occur without demonstrable skeletal abnor- 
mality. Characteristically, diffuse bony involvement af- 
fecting the metaphyses and diaphyses is present.* The 
metaphyseal lesions appear as irregular bands of dimin- 
ished mineralization or focal circumscribed areas of meta- 
physeal and cortical bone destruction. Disruption in the 
orderly progression of calcification of cartilaginous os- 
teoid to normal bone is evidenced as transverse lucent 
bands at the metaphyseal ends with or without an adja- 
cent band of sclerosis. Destructive metaphysitis takes 
several forms. Focal erosion of the semilunar notch of the 
ulna denotes congenital luetic infection. Destruction of 
the medial aspect of the proximal tibial metaphysis 
(Wimberger’s sign) is characteristic but not pathogno- 
monic of congenital syphilis. Wimberger’s sign also 
occurs in osteomyelitis, hyperparathyroidism, and infan- 
tile generalized fibromatosis.* Longitudinal metaphyseal 
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bands of decreased density, “celery stalks,” occur in 
syphilis, congenital rubella syndrome, cytomegalovirus 
infection, and other viral transplacental infections.> Sub- 
periosteal inflammation in the diaphysis produces corti- 
cal destruction and periosteal elevation in single or mul- 
tiple layers, with new bone formation along the length of 
the diaphysis. Polyostotic, symmetric bone involvement 
is characteristic of congenital syphilis.° The long bones, 
pelvis, vertebrae, and small tubular bones are all suscep- 
tible to involvement. Lytic lesions of the crania mimic 
those of Langerhans’ cell histiocytosis. A delay of ap- 
proximately 5 weeks between initial infection of the fetus 
and radiologic evidence of osteitis is typical, with peri- 
ostitis occurring later.’ The pathogenesis of bone changes 
is focal inflammation produced directly by spirochetal in- 
fection or dystrophic alteration in endochondral bone 
formation secondary to generalized sepsis. 
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Figure 1. 


Figure 2. 
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SPECIAL FEATURE 


Denouement and Discussion 


Subcutaneous Fat Necrosis 
of the Newborn 


Fig 1.—At initial presentation, skin is taut, erythematous, and indu- 
rated. 


Fig 2.—/n 24 to 28 hours, the skin acquires a purple hue. 


Fig 3.—Results of biopsy of the involved skin show the character- 
istic fat cell necrosis with central needle-shaped crystal formation 
in the fat cells. 


Manifestations 

Subcutaneous fat necrosis of the newborn is a benign condi- 
tion of unknown origin affecting the subcutaneous fat tissue in 
the first weeks of life. It is characterized clinically by multiple 
subcutaneous, indurated, erythematous plaques and nodules 
that are neither tender nor warm to palpation. The condition be- 
gins as an area of edema at the affected sites and rapidly 
progresses to variably circumscribed, confluent, red lesions that 
change toa purple hue in several days. The skin appears taut and 
shiny. The lesions may become fluctuant, and spontaneous 
drainage of necrotic fat may occur. Areas of the body most com- 
monly involved are the buttocks, back, arms, thighs, legs, and 
shoulders. 

Results of histologic examination of the condition typically in- 
clude necrosis of subcutaneous fat with needle-shaped crystal 
formation in the fat cells. Calcium deposits are sometimes seen 
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in the central part of the degenerating fat cells. The epidermis 
and dermis appear normal on microscopic examination. 

Many factors have been implicated as causes of this condition, 
with the most likely being hypothermia, obstetric trauma, and 
perinatal asphyxia. Hypercalcemia and thrombocytopenia have 
been observed in several cases; however, in general, laboratory 
findings are nonspecific and, in most cases, within normal lim- 
its. 

Differential diagnosis should include cellulitis and sclerema 
neonatorum. Sclerema neonatorum is very often confused with 
subcutaneous fat necrosis of the newborn; however, it is 
characterized by diffuse hardening of the skin, and is often as- 
sociated with sepsis. The prognosis of sclerema neonatorum is 
grave. 


Treatment 


Treatment of subcutaneous fat necrosis is symptomatic, and 
should concentrate on other concurrent illnesses such as sepsis. 
Prognosis is good, with gradual resolution of the lesions in a few 
months. Residual cosmetic problems may arise from subcutane- 
ous fat atrophy, but these may be corrected with plastic surgery. 
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= Children’s Advil® 


Suspension (10 mg/kg) 
provides better fever 
management than 
Tylenol® (10 mg/kg) in 
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Though average teenagers may not 
be able to think that far into their futures, 
the day will come when their bones begin 
to lose rather than increase mass. That's 
one of the important reasons why you 
should enthusiastically recommend dairy 
products to your adolescent patients. 


Increased bone mass achieved in 
adolescence can help protect against 
bone fractures in later life.'? What better 
way to get the calcium the bones need 
than naturally, from dairy? Dairy provides 
over 75% of the calcium in the American 
food supply? It is preferred to 
supplements, since it furnishes many 
other vital nutrients, presents no risk of 
hypercalcemia, and supplies calcium in a 
form of established bioavailability.’ 
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fat-modified and lactose-reduced diets. 
References: 1. Sandler RB, et al: Am J Clin Nutr 1985.42°270-274 
2. Rubin K: Pediatric By-Line 1985:4(3):1, 4-6. 3. Marston R Raper N 


National Food Review 1987;36:18-23. 4 Heaney RH: The Physician and 
Sportsmedicine 1987:15:83-88 





Some valuable information for your 
patients...and their parents. 


Send for a free supply of diet education pamphlets 
for your adolescent patients. Just mail this coupon 
to National Dairy Board, P.O. Box 1018, Fairview, NJ 
07022-9018. Please print or type. 


Name 





Specialty 
Address 
CO o OE 


ADOL 





Zip 





ssociati 


Collective action by independently 
practicing physicians can violate 
U.S. antitrust laws unless 
physicians proceed 

very cautiously. 


This may be the most important 
book you'll ever read: 


Collective 
Negotiation 

and Antitrust 

A Guide for Physicians 





Case in point: 


At arecent medical society meeting, during the discussion of a 
proposed HMO agreement, several doctors said that they would 
not participate in the plan unless the payor increased reimburse- 
ment. If a substantial number of physicians later declined to 
participate in the HMO, the medical society and its members 
could be sued, and a jury could find them guilty of a group 
boycott in violation of U.S. antitrust laws. 


The American Medical Association, Office of the General 
Counsel, has published this book to help you avoid 
antitrust pitfalls and improve your ability to bargain 
effectively with payors. 


To Order, Call Today: 1-800-621-8335 


Price: $5.00 (AMA Members ) 
$7.50 (Non-members ) 
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A Variant Form of Thrombasthenia 


Michael D. Tarantino, MD; James J. Corrigan, Jr, MD; Lewis Glasser, MD; 
Claire M. Payne, PhD; Monette A. Jeter, PhD 


è We encountered two siblings with abnormal bruising 
since infancy. Studies revealed functional platelet defects 
characterized by a lack of platelet aggregation and adeno- 
sine triphosphate release on exposure to adenosine diphos- 
phate and collagen as well as variable responses with risto- 
cetin (at concentrations of <1.25 g/L) and arachidonic acid. 
In addition, little or no platelet aggregation was observed 
after exposure to hexadimethrine bromide (Polybrene), the 
calcium ionophore A23187, and the thromboxane/ 
endoperoxide analogue U46619. The membrane proteins 
illa and Ib were present, as determined with monoclonal 
antibody testing, and no platelet-associated IgG was found. 
Platelet analysis with routine electron microscopy and 
ultrastructural cytochemistry revealed normal morphologic 
features and no deficiencies in the number of alpha granules 
dense bodies and other organelles. The platelet abnormal- 
ity may represent a new variant of thrombasthenia. 
(AJDC. 1991;145:1053-1057) 


Ske or inherited abnormalities in the function of 

blood platelets produce a clinical bleeding picture 
similar to quantitative defects (thrombocytopenia), ie, 
mucus membrane and skin petechiae, ecchymoses, and 
the immediate onset of bleeding with trauma. The con- 
genital defects have been classified into disorders of 
platelet adhesion (eg, von Willebrand disease and 
Bernard-Soulier syndrome), primary aggregation (eg, 
thrombasthenia), secretion (eg, storage pool disease and 
release defects), and procoagulant activities (eg, platelet 
factor 3 deficiency).' 

Glanzmann thrombasthenia is an autosomal recessive 
disorder characterized by a deficiency or an abnormality of 
the platelet membrane glycoprotein IIb-IIla complex. Pa- 
tients with this disorder have a normal platelet count, nor- 
mal platelet morphologic features, prolonged bleeding 
time, absent or substantially reduced platelet aggregation 
by adenosine diphosphate (ADP) and other agonists, nor- 
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mal platelet aggregation (agglutination) in response to ris- 
tocetin, and normal results of plasma coagulation studies. 
Clot retraction may or may not be impaired.?* 

The patient described herein had the usual laboratory 
findings of thrombasthenia, but his platelets also reacted 
poorly to ristocetin, and GP IIa and GP Ib were detected 
in his platelets. His sister had similar findings. We report 
this unusual variant of thrombasthenia. 


PATIENT REPORTS 


A 7-year-old Mexican boy had excessive skin bruising, pro- 
longed bleeding with skin lacerations, and frequent epistaxis 
since the age of 1 year. There was no history of joint pain or 
swelling. The patient took no medications, and his growth and 
development were normal. 

The physical examination revealed normal findings, except for 
the skin findings. Examination of the skin revealed scattered ec- 
chymoses, the largest of which was 3 cm in diameter. Petechiae 
were noted over the patella, elbows, and sternum. 

Laboratory studies revealed normal red blood cell, white blood 
cell, and platelet counts. Prothrombin and partial thromboplas- 
tin times were within the normal range. The bleeding time was 
greater than 20 minutes on three separate occasions. 

At the initial evaluation, the patient was treated empirically 
with oral prednisone (1 mg/kg of body weight per day). After 
1 month, the studies were repeated, and the results revealed no 
change. The bleeding time remained prolonged, and the plate- 
let count remained normal. 

The boy’s 3-year-old sister was also noted to have excessive 
skin bruising and prolonged bleeding after skin lacerations since 
the age of 1 year. Likewise, she had no joint symptoms and took 
no medications. 

The family history revealed that the biologic father of the chil- 
dren also suffered from skin bruising since childhood and had 
experienced prolonged bleeding after shaving cuts. The father 
has three half-sisters who do not experience these symptoms but 
also has two brothers who have skin bruising. The paternal 
grandfather also has a history of excessive skin bruising. The 
family history revealed no consanguinity. However, the coagu- 
lation and platelet studies yielded normal findings in the father 
and mother (see the “Results” section). 


MATERIALS AND METHODS 
Initial Tests 


A complete blood cell count, platelet count, prothrombin time, 
activated partial thromboplastin time, and template bleeding 
time were determined with use of standard methods in each 
case. Plasma von Willebrand antigen and activity and factor VIII 
activity were measured in the index case.** Platelet-associated 
immunoglobulin was determined by the method of Finley et al.’ 
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Platelet Aggregation and Adenosine Triphosphate 
(ATP) Release 


Blood was collected by venipuncture into plastic tubes con- 
taining 3.8% sodium citrate. The ratio of blood to anticoagulant 
was 9:1. Platelet-rich plasma (PRP) was obtained by centrifuga- 
tion of the blood at 180g for 10 minutes at room temperature. 
Platelet-poor plasma was obtained by centrifugation of the 
remaining blood at 1500g for 10 minutes. The concentration of 
platelets in the PRP platelet count was adjusted to approximately 
250 x 10°/L for all tests. A lumiaggregometer was used to 
measure platelet aggregation and ATP secretion (Chrono-log 
Corp, Havertown, Pa).” Adenosine triphosphate-generated 
chemiluminescence was measured with firefly luciferase- 
luciferin (Chronolume, Chrono-log Corp)."’ The reaction mix- 
ture contained 0.4 mL of PRP and 0.1 mL of agonist. The ago- 
nists used (and their final concentration in the reaction mixture) 
were as follows: ADP (4.6, 23, and 46 pmol/L; Sigma Chemical 
Co, St Louis, Mo), collagen (Sigma Chemical Co), arachidonic 
acid (5.0 and 7.0 mmol/L, Chrono-log Corp), ristocetin (1.25, 1.0, 
0.5 g/L; Pacific Hemostasis Laboratories, Ventura, Calif), calcium 
ionophore A23187 (19 pmol/L; Sigma Chemical Co), 
thromboxane/endoperoxide analogue U46619 (0.5 pmol/L; 
Caymer Chemicals, Ann Arbor, Mich), hexadimethrine bromide 
(Polybrene), (1 g/L; Abbott Laboratories, Chicago, Ill), snake 
venom (Crotalus atrox, 1 g/L). 


Platelet Glycoprotein Antigens 


Glycoprotein Ib and Ila were analyzed by flow cytometry.” 
Mouse monoclonal antihuman platelet glycoprotein [b and IIIa 
antibodies were obtained from Dako Corp, Santa Barbara, Calif. 
Platelets were washed, resuspended, and analyzed with the 
Epics V (Coulter Electronics Inc, Hialeah, Fla). Mouse antihu- 
man platelet glycoprotein was added to the normal control and 
to the patient's platelet suspension and incubated for 30 minutes 
at 22°C. After washing, fluorescein isothiocyanate-conjugated 
goat antimouse IgG was added and incubated for 30 minutes in 
the dark at 22°C. A positive reaction was measured using the log 
of green fluorescence. 


Ristocetin Cofactor 


Ristocetin cofactor was measured in platelet-poor plasma by 
the method of Allain et al.* Briefly, 0.05 mL of a 1:2 dilution of 
plasma was added to a 0.40-mL suspension of lyophilized plate- 
lets (Helena Laboratories, Beaumont, Tex) and 0.05 mL of risto- 
cetin. Platelet aggregation was measured with an aggregometer 
(Chrono-log Corp). The maximum slope of the aggregation 
curve was calculated, and the activity of the patient's ristocetin 
cofactor was determined. 


Electron Microscopy 


One milliliter of blood from the patient and each control was 
spun in a Wintrobe tube at 2500 rpm for 10 minutes in a swinging 
bucket clinical centrifuge clinical centrifuge (Beckman TJ-6, Beck- 
man Instruments Inc, Fullerton, Calif). The plasma was removed, 
and the buffy coat was fixed in situ with 3% glutaraldehyde in 
0.1 mol/L of phosphate buffer (pH 7.3). One-millimeter slices of 
the buffy coat plug were prepared, postfixed for 1 hour in 1% os- 
mium tetroxide, dehydrated in a graded series of ethanols, and 
embedded in Spurr’s epoxy resin. One-micron sections were pre- 
pared, stained with toluidine blue O, and examined for proper 
orientation of the platelet layer. Ultrathin sections were prepared 
with an ultramicrotome (Dupont-Sorvall MT-5000, Dupont- 
Sorvall, Boston, Mass) and counterstained with uranyl acetate- 
lead citrate before examination under an electron microscope 
(JEOL 100 CX, JEOL USA Inc, Peabody, Mass). 

Ultrastructural Cytochemical Reactions.—Three different 
platelet preparations were prepared (with only plastic tubing and 
plastic tubes) for the following three cytochemical reactions that 
stain different components of the dense bodies: uranaffin reac- 
tion stains the nucleotides (ADP/ATP),'*"* the chromaffin reac- 
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Variable 


Platelet count, x 10°/L 351 


Platelet morphologic 
features 


150-350 


Normal Normal 


10.7-12.3 
25.8-35.2 


Prothrombin time, s 11.5 


Partial thromboplastin 29.1 
time, s 


Fibrinogen, g/L 3.07 
Bleeding time, min >20 


1.5-3.5 
1-10.5 
Euglobulin lysis time, h >2.0 >2.0 


Ristocetin cofactor assay, 77 44-160 


% of normal 
50-150 
60-150 


Factor VIII activity, U/dL 


von Willebrand factor 
antigen, % of normal 


Good to 
excellent 


Clot retraction 


ATP Release, 
pmol/L 


rr 


Aggregation, 
% 


Normal 
Range 


Normal 


Reagent Patient Range Patient 


ADP, pmol/L* 
4.6 
23 
46 
Collagen 
Arachidonic acid, mmol/L 
25 
5.0 
Thrombin, 1.0 U/mL 
Ristocetin, g/L 
i Pe 
1.25 





*ADP indicates adenosine diphosphate. 


tion” stains the amines (serotonin or 5-hydroxytryptamine), and 
Weiss’ fixation'® procedure (contains 2.25 mmol/L of calcium 
chloride) with postosmication allows the visualization of the cal- 
cium ions. 

Quantitation of Platelet Dense Bodies.—All platelets were 
evaluated for reactive sites with the use of grids that were not 
counterstained with uranyl acetate-lead citrate. The platelets 
were viewed and scored at a microscopic magnification of 
x 10 000; the number of reactive sites in each of 100 consecutive 
platelet profiles were determined. A reactive site was defined as 
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Se — 
a) 












Table 3.—Quantitation of Platelet-Dense Bodies 
P N by Electron Microscopy* 


Cytochemical Stain 












Amines 
(Serotonin)§ 






Catt Nucleotidest 






Patient 


10-year-old 
male control 1.05 0.64 0.45 


8-year-old 
female control 


Adult male 
1 
2 
Adult female 










*Values are number of reactive sites per platelet profile (100 
platelet profiles were examined). 

t Weiss’ fixative. 

tUranaffin reaction. 

§Chromaffin reaction. 


any electron-dense precipitate that was visually more electron 
dense than the surrounding noncounterstained platelet or- 
ganelles. These reactive sites had either a solid, punctate, or 
crystalline appearance. In the case of the uranaffin reaction, a 
platelet dense body was also scored as positive if the granule 
membrane alone was stained; this membrane staining was only 
seen with the uranaffin reaction.” 


RESULTS 
Initial Test Results 

All of the results (Table 1) were noted to be in the nor- 
mal range, except for the bleeding time, which was 
greater than 20 minutes. The bleeding time was remea- 
sured 1 month later, and the same result was obtained. 
Bleeding times of the patient’s mother and father were 
noted to be 4.5 and 6 minutes, respectively. The bleeding 
time was not determined for the patient’s sister. The 
platelet-associated immunoglobulin test result was nega- 
tive in the patient. The paternal uncles and paternal 
grandfather were not available for testing. As noted, the 
patient’s plasma level of factor VIII activity, von Wille- 
brand factor protein, and von Willebrand factor activity 

(ristocetin cofactor) were normal. 


Platelet Aggregation and ATP Release 


The degree of platelet aggregation to various agents is 
shown in Table 2. No aggregation was seen in the 
patient’s platelets when exposed to either increasing con- 
centrations of ADP or with collagen. Arachidonic acid at 
5.0 mmol/L induced minimal aggregation (32%). The re- 
sponse to ristocetin showed an inconsistent pattern, be- 
ing 0% and 42% with the use of 1.25 g/L of the antibiotic. 

Aggregation studies with other agonists showed no re- 
sponse with thrombin (1 U/mL), A23187 (a calcium iono- 
phore), and U46619 (a thromboxane/endoperoxide ana- 
logue) and only a 15% response with 1.0 g/L polybrene 
(normal control, 75%).'”"* Crotalus atrox venom, however, 
caused 100% clumping.” The release of ATP was evident 
with 46 mol/L of ADP and with thrombin (1.0 U/mL). 

Aggregation and ATP release studies performed in the 
3-year-old sister revealed no aggregation on exposure of 
PRP to ADP (4.6 pmol/L), collagen, and epinephrine. 
However, platelet aggregation was noted after the addi- 


AJDC—Vol 145, September 1991 





Fig 1.—Low-power electron micrograph of platelet profiles obtained 
from patient with abnormal bruising and defective platelet aggre- 
gation. Platelets are of normal size and show no deficiencies of or- 
ganelles. Some of the platelets have a discoid shape and others ex- 
hibit pseudopodal extensions, the latter of which is indicative of 
platelet activation (uranyl acetate-lead citrate, original magnifica- 
tion x 8700). 


tion to ristocetin, ranging from 7% aggregation in a 0.5-g/L 
solution to 51% aggregation in a 1.25-g/L solution of ris- 
tocetin. Release of ATP was not observed when the 
sister's platelets were exposed to epinephrine, ADP, or 
collagen. 

Studies of platelet aggregation and ATP release in PRP 
from the parents revealed normal aggregation with colla- 
gen, ristocetin (1.25 g/L), arachidonic acid (5 mmol/L), and 
ADP (23 pmol/L). 


Platelet Antigens 


Platelets from the index case fluoresced after incubation 
with monoclonal antibodies against both platelet glyco- 
proteins Ib and Illa, indicating the presence of these gly- 
coproteins in the platelet membrane. These tests were not 
performed on other family members. 


Electron Microscopic Findings 


Examination of the patient's platelets with transmission 
electron microscopy revealed a normal content and com- 
plement of organelles” (Fig 1). Compare the patient's 
platelets (Fig 1) with those of an age-matched control (Fig 
2). Alpha granules were present and were of normal size 
and shape. Quantitative cytochemical studies with the 
use of Weiss’ fixative (Fig 3) and the uranaffin and chro- 
maffin reactions revealed no deficiency in the number or 
content of dense bodies (Table 3). The apparent increase 
in vacuolization in the patient's platelets (Fig 1) compared 
with the control platelets shown in Fig 2 is within the 
range of ultrastructural changes seen in control platelets 
prepared in the same manner. This dilation of the open 
canalicular system and the increase in microvilli (Fig 1) are 
commonly seen in activated platelets (ie, those exposed to 
glass). In contrast to the Wintrobe tube preparations, used 
for routine electron microscopy, the patient’s platelets 
that were prepared for quantitative ultrastructural cy- 
tochemistry, with the use of only plastic tubing and plas- 
tic tubes, do not show this degree of vacuolization (Fig 3). 
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Fig 2.— Low-power electron micrograph of platelet profiles obtained 
from an age-matched control subject with no evidence of a bleed- 
ing disorder. Platelets contain a normal complement of organelles. 
Some of the platelets have a discoid shape and others exhibit 
pseudopodal extensions, the latter of which is indicative of plate- 
let activation (uranyl acetate-lead citrate, original magnification 
x 8700). 





Fig 3.—Higher-power electron micrograph of platelet profiles ob- 
tained from the patient and fixed in a calcium-containing fixative for 
better visualization of the abundant platelet dense bodies (solid ar- 
row). Alpha granules with their eccentric cores (open arrow) are 
readily identified (Weiss’ fixative, postosmicated, no counterstain; 
original magnification x 18 100). 


COMMENT 


The initial laboratory test results in our patient of nor- 
mal platelet count, prothrombin time, and partial throm- 
boplastin time and prolonged bleeding time suggested 
that he had a disorder of platelet function. Further ex vivo 
platelet studies revealed abnormalities consistent with 
Glanzmann’s thrombasthenia. 

Glanzmann’s thrombasthenia is a bleeding disorder 
characterized by platelets that fail to aggregate following 
stimulation with many agonists (eg, ADP, collagen, 
thrombin, and hexadimethrine bromide).**! The platelets 
generally have a low amount of glycoprotein IIb-IIla, al- 
though a few patients with near-normal amounts of the 
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complex have been described.*”” The glycoprotein Ib- 
Illa complex is made available on activated platelets, and 
this complex can bind different adhesive proteins, such as 
fibrinogen, von Willebrand factor, fibronectin, and vit- 
ronectin.*”*> Fibrinogen binding appears to be a prereq- 
uisite for normal platelet aggregation.**° Platelet mem- 
brane glycoprotein Ib is the major receptor for von 
Willebrand factor.** This receptor is present and functions 
normally in platelets from patients with thrombasthenia. 
Thus, activated thrombasthenic platelets will not aggre- 
gate (cell-to-cell interaction) because of either a deficiency 
or an abnormality of the glycoprotein I[b-IIla complex. 
However, if the agonist is strong enough (eg, thrombin or 
a high concentration of ADP), the platelets will undergo 
a release/secretion reaction, but they will not aggregate.” 

In the patient described herein, the platelets would not 
aggregate normally with the addition of a variety of ago- 
nists, including ADP and collagen. However, ATP release 
could be induced with thrombin and arachidonic acid. 
Electron microscopic studies of his platelets revealed nor- 
mal morphologic features, dense body numbers and con- 
tent of nucleotides, amines, and calcium. These findings 
eliminate storage pool disease as a cause of the platelet 
defect. 

The patient's impaired response to ristocetin was un- 
expected. The inability of platelets to agglutinate with the 
addition of ristocetin is seen in von Willebrand’s disease, 
which is due to reduced or an abnormal von Willebrand 
factor; the Bernard-Soulier syndrome, which is due to a 
deficiency of platelet glycoprotein Ib; and in storage pool/ 
release defect diseases.**?” Our patient had normal 
plasma levels of von Willebrand factor protein, von 
Willebrand factor activity (ristocetin cofactor assay), the 
presence of glycoprotein Ib on his platelets, normal num- 
bers of dense bodies in his platelets, and the ability to re- 
lease ATP with thrombin. Thus, his platelet aggregation 
after exposure to the antibiotic ristocetin should be the 
same as that of normal platelets. 

Although platelet aggregation is primarily mediated by 
fibrinogen interactions with glycoprotein IIb-IIla, von 
Willebrand factor can also function as a ligand to allow 
platelet aggregation.” The suboptimal response of our 

atient’s and his sister’s platelets to ristocetin (which is 
mediated through von Willebrand factor) may be a man- 
ifestation of an abnormal glycoprotein IIb-IIla complex. 

The only platelet agonist that caused platelet clumping 
was C atrox snake venom. Rattlesnake venom causes a 
generalized membrane injury and probably does not act 
through a specific receptor site.” 


The authors kindly acknowledge Douglas W. Cromey, MS, and 
Charles G. Bjore, Jr, MBA, for their excellent technical assistance. 

The snake venom used in this study was a gift of Finley Russell, 
PhD, University of Arizona, Tucson. 
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Lichen Sclerosus et Atrophicus in Children 


Vera Loening-Baucke, MD 


@ The symptoms, findings, associated conditions, and treat- 
ment of lichen sclerosus et atrophicus were studied in 10 
girls and one boy. Lichen sclerosus et atrophicus is a benign 
but chronic condition of the anogenital area of girls and, less 
frequently, of boys. The characteristic lesions are hypo- 
pigmented plaques in a figure-of-8 pattern surrounding the 
vulva and anus and often involving the natal cleft. The af- 
fected hypopigmented skin is sharply demarcated from the 
normal skin. Hemorrhagic, bullous lesions are uncommon. 
Fissures and ulcers are seen on the labia, between the labia, 
and on the perineum, anus, and natal cleft in many children 
and on the glans penis in boys. Lichen sclerosus et atrophi- 
cus Causes painful defecation and anal and vulval bleeding. 
In two patients, one girl and one boy, anal stenosis due to 
lichen sclerosus et atrophicus and laxative treatment devel- 
oped. Lichen sclerosus et atrophicus mimics sexual abuse 
and has led to false accusation and investigations. The ano- 
genital lesions cleared in three patients at the ages of 9, 11, 
and 12 years, but lesions can persist into adulthood. 
(AJDC. 1991;145:1058-1061) 


ata sclerosus et atrophicus (LSA) is a benign but 
chronic condition of the epithelium and dermis and 
is characterized by ivory or white, shiny macules and 
papules that coalesce to form homogeneous hypopig- 
mented plaques. The condition affects the vulvar and pe- 
rianal areas of prepubertal girls and premenopausal 
women. It is most frequently seen in postmenopausal 
women. Boys as well as men can be affected. The major 
symptom in males is phimosis. The condition in females 
outnumbers that in males 10:1.’ 

Lichen sclerosus et atrophicus is more common than is 
currently recognized, with 10% to 15% of all cases occur- 
ring in children. Anogenital LSA can mimic sexual abuse 
and has led to false accusations and investigations for 
sexual abuse.** The mode of onset, clinical features, 
associated conditions, and treatment of this disease have 
received little attention in the pediatric literature. I report 
the symptoms, findings, associated conditions, and treat- 
ment in 10 girls and one boy to familiarize physicians with 
the range of appearances and the treatment of childhood 
LSA. 


Accepted for publication February 4, 1991. 
From the Department of Pediatrics, University of lowa, lowa City. 
Reprints not available. 
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PATIENTS AND METHODS 


Ten girls and one boy, 3 to 11 years of age, with skin changes 
of the anogenital region consistent with LSA were examined 
during a period of 3 years. These children had come to the Gen- 
eral Pediatric Clinic or to the Encopresis Clinic at the University 
of Iowa, Iowa City, for evaluation of fecal soiling, constipation, 
severe pain with defecation, vulvar itching, vulvar bleeding, and 
dysuria. All patients had been studied previously, some on 
multiple occasions, but none had been diagnosed as having LSA 
before I examined them. All patients were reexamined at least 
once to make sure the skin lesions had responded to therapy, 
and their parents were interviewed by telephone at the time of 
this report, 3 months to 3.3 years later (mean, 1.8 years), to elicit 
information concerning the course of LSA, results of treatment, 
and the general health of the patients. 


RESULTS 
Clinical Features 


The demographics and physical findings of these 
children, all of whom were white, are listed in the 
Table. Nine of the 11 patients had been symptomatic 
for more than 1 year. In two patients (patients 1 and 
8), the symptoms had been present for only 3 and 4 
months. The onset of LSA could not be assessed with 
certainty because many parents were not aware of the 
presence of skin lesions. One case (patient 1) had been 
reported for sexual abuse. In addition, the families of 
three girls (patients 2, 4, and 7) were intensively ques- 
tioned about sexual abuse by multiple examiners. Prob- 
lems with defecation, including painful bowel move- 
ments, constipation, fecal soiling, anal fissures, and 
anal stenosis, were the chief complaints in nine of 11 
patients. Another patient had had severe difficulties 
with anal fissures 2 years before but not at the time of 
the diagnosis of LSA. One girl (patient 5) and one boy 
(patient 11) had been taking daily laxatives for years; 
they reported pencil-like stools and had developed anal 
stenosis. Both gave a history of large-caliber stools and 
painful bowel movements before the start of laxative 
treatment. The boy had fecal soiling frequently during 
the day and was also incontinent of stool at night. 

Two patients complained of vulvar bleeding, three of 
perineal itching, and two of painful urination. The two 
youngest patients had severe itching of the perineum. 
Patient 7 complained of dysuria and spots of blood on 
her underwear for the last 8 months. She had two 
erythematous, excoriated, and desquamated fissures, 
1.5 and 2 cm in length, between her labia minora and 
majora. These lesions had partially healed on several 
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’ 
f 


Vulvar Perineal Painful Bloody 


Bleeding Itching Dysuria Defecation Stools Constipation Encopresis of-8* 


4/F/4.7 
5/F/5.8 
6/F/7.7 
7/F/8.2 
8/F/8.4 
9/F/10.2 
10/F/11.8 
11/M/6.7 





Involvement on Physical Examination 


Natal Anal 
Cleft Fissure 


Figure- Labial 
Sores Perineum Canal 


+ +++ + + + + 


*Figure-of-8 appearance of a hypopigmented and sclerotic area seen anterior to the clitoris, involving the clitoris, the labia, and the 


perineum and encircling the anal canal. 
tinitial symptom. 
Reason for visit. 
§Receiving laxative treatment. 


occasions but recurred. She had been examined by 
several specialists and treated with a multitude of 
creams containing estrogen, antibiotics, and polymyxin 
B sulfate—bacitracin zinc-neomycin  sulfate—hydro- 
cortisone; antibacterial detergents; and a course of oral 
cephalosporin before being diagnosed as having LSA. 
No patient gave a family history of LSA. 


Physical Examination 

In 10 of the 11 patients, the results of physical exami- 
nation were entirely normal except for the skin changes 
in the anogenital area. Details on symptoms and anogen- 
ital skin changes are presented in the Table. All female 
patients showed the classic feature of hypopigmented 
plaques producing an hourglass or figure-of-8 pattern 
encircling the vulva and anus (Figure). Hemorrhagic, 
bullous lesions were seen in patient 1. Fissures and ulcers 
were seen on the labia, between the labia, on the 
perineum, and in the anal canal and natal cleft in many 
children and on the glans penis in the boy. In 10 children, 
the anus showed the same sclerotic plaques along the anal 
rugae, often reaching into the anal canal. Four children 
had anal fissures. In two patients (patients 5 and 11), the 
anal sphincter was very tight, and anal examination was 
possible only after dilation. One patient (patient 11) had 
extragenital LSA involving his fingers. His initial anogen- 
ital examination revealed a penis that was circumcised and 
free of lesions. The anus appeared hypopigmented, was 
surrounded by excorations, and had prominent rugae. He 
had anal stenosis. The hypopigmented sclerotic lesions 
around the anus and in the natal cleft persisted, fissuring 
at times, and at times extended along the raphe toward the 
scrotum. He later developed sores on the glans penis. All 
lesions responded to 1% hydrocortisone ointment. 


Treatment 


All of the patients were treated with 1% hydrocortisone 
ointment twice daily until fissures and erosions had 
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healed. Subsequently, patients applied the ointment to 
their anogenital area only when symptoms recurred. The 
treatment was not curative, but it improved the skin con- 
dition. In the two patients with anal stenosis (patients 5 
and 11), treatment with milk of magnesia was continued 
for 1 month and then stopped after the anogenital skin 
lesions had improved. The stools were normal in diame- 
ter, consistency, and frequency at follow-up 1.5 and 2.5 
years later, respectively. 


Course 


These 11 children were followed up for 3 months to 3.3 
years (mean, 1.8 years). In three, the anogenital lesions 
cleared completely (in patient 9 at age 12.2 years, in pa- 
tient 10 at age 11.3 years, and in patient 11 at 8.8 years, 
respectively). The fissures healed in all patients, but the 
hypopigmented areas in the figure-of-8 configuration 
were still visible in seven, and 1% hydrocortisone oint- 
ment was used intermittently for anogenital irritation. In 
patient 2, the symptoms persisted 3 months later. None 
of the girls had had menarche on follow-up. Lichen scle- 
rosus et atrophicus involving the fingers only persisted in 
patient 11. 


COMMENT 


Lichen sclerosus et atrophicus in childhood is more 
common than is currently recognized. It can occur at 
any age and in any race.”’ It is most common in the 
anogenital region, but extragenital involvement has 
been reported, with involvement of the upper part of 
the trunk, forearm, neck, and face. The initial lesions 
of anogenital LSA are irregular ivory macules or pap- 
ules that coalesce to form homogeneous, hypopig- 
mented plaques producing a figure-of-8 pattern encir- 
cling the vulva and anus. The affected skin is sharply 
demarcated from the normal skin. The hymen is not 
involved. The skin becomes thin and fissured, is frag- 


Lichen Sclerosus et Atrophicus—Loening-Baucke 1059 


LERT 
"i 
PA 


j 





Anogenital area of patient 4. The typical hypopigmented, sclerotic 
figure-of-8 appearance encircling the genital and anal area is shown. 
The affected skin is sharply demarcated from the normal skin. A su- 
perficial perineal fissure from the posterior commissure to the anus 
occurred during the physical examination. 


ile, and is easily traumatized by minimal pressure, re- 
sulting in bruising or bleeding. Trauma is often caused 
by the inexperienced examiner trying to pull the labia 
and buttocks apart for inspection. In particular, fissures 
in the midline of the perineum are easily produced. 
Purpura, telangiectasia, erosions, excoriations, blister- 
ing (usually hemorrhagic), and bleeding can be seen. 
The appearance of thinned skin with erosions and pur- 
pura may be mistaken for trauma, in particular for 
sexual abuse. Lichen sclerosus et atrophicus mimicking 
sexual abuse and leading to false accusations has been 
reported previously.** The presence of LSA does not 
exclude sexual abuse, because LSA does occur at sites 
of trauma, and the trauma may be caused by sexual 
abuse.” 

The typical symptoms of anogenital LSA are itching, 
bleeding, and hemorrhagic blisters. Defecation problems 
have not been observed with the same frequency by other 
investigators. This could be due to several reasons: (1) my 
particular interest in childhood constipation and enco- 
presis (six of the 11 patients had been referred to the En- 
copresis Clinic at the University of Iowa), (2) the possibil- 
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ity that the skin lesions in children with fecal soiling were 
overlooked because of feces covering the macerated area, 
and (3) attribution of the skin changes to chronic irritation 
by feces. Anal fissures, even with enormous large- 
diameter stools, are rarely seen in children older than 4 
years and should raise suspicion of an underlying skin 
condition. A history of severe anal pain with defecation 
or anal bleeding should lead to a thorough anorectal ex- 
amination. 

Anogenital LSA is most often diagnosed clinically, but 
histologic examination of the involved skin can confirm 
the diagnosis in uncertain cases. Light microscopy shows 
hyperkeratosis with follicular plugging, atrophy of the 
malpighian layer, hydropic degeneration of the basal 
layer, edema and homogenization of collagen in the up- 
per dermis, and an inflammatory infiltrate in the midder- 
mis.” The differential diagnosis of LSA includes vitiligo, 
morphea, perianal dermatitis, and postinflammatory hy- 
popigmentation, eg, due to atrophic vulvitis or diaper 
dermatitis. 

The cause of LSA is unknown and is most likely mul- 
tifactorial. Enzyme deficiencies (elastase-type protease, 
5-a-reductase), infection, and an immunologically medi- 
ated response to a variety of infectious processes, trauma, 
or friction have been discussed.” 

Lichen sclerosus et atrophicus in prepubertal boys is 
very uncommon. It has been suggested that LSA is the 
most common cause of phimosis in boys.” In the uncir- 
cumcised patient, a thickened, constricting band forms 1 
to 2 cm from the distal edge of the prepuce, commonly 
resulting in phimosis and adhesions. Lichen sclerosus et 
atrophicus of the glans penis has been less frequently ob- 
served in circumcised males.*? The involvement of the 
glans can lead to stenosis of the urethral meatus and uri- 
nary obstruction."* Carcinoma can arise in preexisting 
LSA. 

There is no established specific treatment for LSA. 
Topical corticosteroids are often of benefit, particularly for 
pruritus, soreness, and pain. They generally relieve 
symptoms and may retard the course of the disease. We 
used 1% hydrocortisone ointment twice daily, with im- 
provement in all children. Fluorinated steroids have been 
suggested for those whose itching cannot be controlled 
with unfluorinated steroids.” The use of topical estrogen, 
progesterone, and androgens is not indicated in young 
children because of possible systemic effects. Others 
have suggested that especially progesterone in oil or es- 
trogen can be used safely and sometimes effectively in 
prepubertal girls.'® 

It is anticipated that approximately two thirds of 
premenarchal girls will have improvement or clearing of 
their lesions before or about the time of menarche.” 
Long-term prospective studies are still lacking in child- 
hood LSA. Children with persistence of the anogenital 
LSA will have to be followed up because complications 
due to atrophy of the labia minora and clitoris and 
constriction of the vaginal introitus or urethral meatus can 
occur. The cancer risk in LSA lesions in childhood is 
probably insignificant, but it is suggested to be 5% in adult 
women. 

I have not seen previous reports of anal stenosis due to 
LSA. Two of my patients had developed anal stenosis. I 
think that the laxative treatment allowed the anal steno- 
sis to develop and that daily anal dilation by a normal- 
sized stool would have prevented the development of 
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stenosis in anal LSA. In addition, the observation of anal 
involvement in male patients has not been previously re- 
ported. 


References 

1. Rook A, Wilkinson DS, Ebling FJG, Champion RH, Burton 
JL. Textbook of Dermatology. 4th ed. Boston, Mass: Blackwell 
Scientific Publications Inc; 1986;2:1368-1374. 

2. Davidson DC, Clarke MDB, Kean HB. Lichen sclerosus et 
atrophicus in children misdiagnosed as sexual abuse. BMJ. 
1987 ;295:211. 

3. Wallace HJ. Lichen sclerosus et atrophicus. Trans St John’s 
Hosp Dermatol Soc. 1971;57:9-30. 

4. Handfield-Jones SE, Hinde FRJ, Kennedy CTC. Lichen 
sclerosus et atrophicus in children misdiagnosed as sexual 
abuse. BMJ. 1987 ;294:1404-1405. 

5. Jenny C, Kirby P, Fuquay D. Genital lichen sclerosus mis- 
taken for child sexual abuse. Pediatrics. 1989;83:597-599. 

6. Berth-Jones J, Graham-Brown RAC, Burns DA. Lichen 
sclerosus. Arch Dis Child. 1989;64:1204-1206. 

7. Barclay DL, Macey HB, Reed RJ. Lichen sclerosus et atro- 
phicus of the vulva in children. Obstet Gynecol. 1966;27:637- 
642 


8. Clark JA, Muller SA. Lichen sclerosus et atrophicus in 


children: a report of 24 cases. Arch Dermatol. 1967 ;95:476-482. 

9. Harrington Cl. Lichen sclerosus. Arch Dis Child. 
1990; 65:335. 

10. Priestley BL, Bleehen SS. Lichen sclerosus and sexual 
abuse. Arch Dis Child. 1990;65:335. 

11. Tremaine RDL, Miller RAW. Lichen sclerosus et atrophi- 
cus. Int | Dermatol. 1989;28:10-16. 

12. Rickwood AMK, Hemalatha V, Batcup G, Spitz L. Phimo- 
sis in boys. Br J Urol. 1980;52:147-150. 

13. Chalmers RJG, Burton PA, Bennett R, Goring CC. Lichen 
sclerosus et atrophicus: a distinctive and common cause of 
phimosis in boys. Br J Dermatol. 1982;107(supp! 22):29-30. 

14. Laymon CW, Freeman C. Relationship of balanitis xerot- 
ica obliterans to lichen sclerosus et atrophicus. Arch Dermatol. 
1944; 49:57-59. 

15. Weber P, Rabinovitz H, Garland L. Verrucous carcinoma 
in penile lichen sclerosus et atrophicus. J Dermatol Surg Oncol. 
1987 ; 13:529-532. 

16. Hebert AA, Esterly NB. Mucous membrane disorders. In: 
Schachner LA, Hansen RC, eds. Pediatric Dermatology. New 
York, NY: Churchill-Livingstone Inc; 1988;453-454. 

17. Török E, Orley J, Goracz G, Daróczy J. Lichen sclerosus 
et atrophicus in children: clinical and pathological analysis of 
33 cases. Mod Probl Paediatr. 1975;17:262-271. 


In Other AMA Journals 


ARCHIVES OF NEUROLOGY 


Spinal Tumors in Children and Adolescents: 
The International Review of Child Neurology 


Ignacio Pascual-Castroviejo, Reviewed by Henry S. Schutta, MD 


(Arch Neurol. 1991;48:786) 


Diagnostic Criteria for Multiple Sclerosis Research Involving 
Multiply Affected Families 


Donald E. Goodkin, MD; Teresa H. Doolittle, PA-C, MHP; 
Stephen S. Hauser, MD; Richard M. Ransohoff, MD; 
Allen D. Roses, MD; Richard A. Rudick, MD 

(Arch Neurol. 1991;48:805-807) 


AJDC—Vol 145, September 1991 





Lichen Sclerosus et Atrophicus—Loening-Baucke 1061 





Article 





Treatment of Ulcerated Hemangiomas 
With the Pulsed Tunable Dye Laser 


Joseph G. Morelli, MD; O. T. Tan, MD; William L. Weston, MD 


è Hemangiomas are the most common tumor of infancy 
and are characterized by rapid growth during the first 
6 months of life. During the rapid growth phase, approxi- 
mately 5% to 10% of the hemangiomas ulcerate. Ulcerated 
lesions are painful, may bleed, and are at risk for bacterial 
infection. Previous therapy has included daily local wound 
care, topical antibiotics, and local and systemic steroids. We 
treated nine infants (eight female and one male) with ulcer- 
ated hemangiomas by means of a vascular-specific (585- 
nm) pulsed (450-microsecond) tunable dye laser. Eight of 
the nine patients had a single ulceration, whereas one pa- 
tient had two ulcerations within a large hemangioma. Six of 
the ulcerations healed with a single laser treatment. One 
ulceration required two treatments to heal, and the remain- 
ing two required three treatments. Pain was subjectively 
decreased within 2 to 3 days in all patients after a single 
treatment. The pulsed tunable dye laser should be consid- 
ered in the treatment of all ulcerated hemangiomas. 
(AJDC. 1991;145:1062-1064) 


Horansiomas are common tumors of infancy. They 
have a well-defined course consisting of an early 
rapid growth phase, followed by slow involution in most 
cases.’ Since most hemangiomas regress, many author- 
ities recommend treatment only for those hemangiomas 
that cause medical complications, such as obstruction (vi- 
sion, breathing, defecation, or urination), high-output 
cardiac failure, and consumption coagulopathy. The 
treatment of choice in these situations is high-dose 
systemic glucocorticosteroids.* 

Most hemangiomas do not fit into any of the above cat- 
egories, do not require treatment with systemic steroids, 
and do not produce systemic complications. However, 
they are not without local complications. These include 
ulceration and infection during the rapid growth phase, 
and redundant skin folds, pigmentary changes, and 
fibrofatty deposits remaining after involution." Ulceration 
of the hemangiomas occurs in 5% to 10% of cases.° This 
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may cause severe discomfort for the child, scarring of the 
affected area, and an increased likelihood of infection and 
hemorrhage. Treatment of ulcerated hemangiomas is of- 
ten difficult and has consisted of topical antibiotics, 
occlusive or semiocclusive barriers, and locally injected 
glucocorticosteroids, as well as systemic steroids. 

Pulsed tunable dye lasers were developed for the treat- 
ment of port-wine stains.” They are also approved by the 
Food and Drug Administration for the treatment of 
hemangiomas and have been reported to be effective in 
selected cases.*’ Because of the pain with ulcerated 
hemangiomas and the lack of fully effective therapy, we 
treated ulcerated hemangiomas with the pulsed tunable 
dye laser. 


PATIENTS AND METHODS 


Nine patients with ulcerated hemangiomas presented to either 
the Birthmark Treatment Center at the University of Colorado 
School of Medicine, Denver, or the Laser Center at Boston (Mass) 
City Hospital. The results are summarized in the Table. All of the 
hemangiomas ulcerated and became painful during the rapid 
growth phase, and the patients were brought in for treatment be- 
tween 2 and 6% months of age. Eight of the nine lesions were in 
the diaper area. Most of the patients had a single ulceration, while 
one female infant had two distinct ulcerations within a large he- 
mangioma. The ulcerations were 3 to 35 mm in diameter and had 
been present for between 3 and 12 weeks before treatment. 

All patients were treated with a vascular-specific (585-nm) 
pulsed (450-microsecond) dye laser (Candela SPTL-1, Candela 
Corp, Wayland, Mass). The entire hemangioma, not just the ul- 
cerated portion, was treated during each visit. All of the ulcer 
bases were clean at the time of treatment. 

All treatments were performed with a laser energy of 6.0 to 6.5 
J/cm’. Patients were treated every 2 to 4 weeks without anesthe- 
sia. Posttreatment care consisted of frequent application of ba- 
citracin ointment. None of the patients received any previous or 
concomitant treatment. 


RESULTS 


Six of the 10 ulcers healed within 2 weeks with a single 
treatment, two healed after two treatments, and the other 
two required three treatments. In each of our patients, 
before the initial laser treatment, the parents reported the 
child to be in pain. Pain was subjectively eliminated in all 
patients after a single treatment. Parents reported that as 
early as the day after treatment the child’s pain had sub- 
sided. Pain relief lasted as long as the patients were fol- 
lowed up. No injections after the treatments were re- 
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No. and 


Size (mm) of Time Ulcerated 


Ulcerations Before Treatment, wk 


L buttock 5 2, 35, and 15 6 and 4 
Vulva 3.5 1,9 8 
Neck 6.5 1, 25 3 
Perianal 5 1,21 12 
Perineal 4.5 1,3 

Vulva 6.5 1, 20 

R buttock 1,5 


Age at Ist 
Treatment, mo 


No. of 
Treatments to Healing 


2 and 1 


Location 


Vulva 
Perineal 


| Ps 
1,5 





~ fa 


Fig 1.—Left, Ulcerated hemangioma of the buttock ina 5-month-old white girl. Right, Same hemangioma 1 month later after two laser treat- 


ments. 





ments. 


ported. Figures 1 and 2 show patients 1 and 6, 
respectively, before and after treatment. 


COMMENT 


Ulceration of these lesions is a relatively common 
problem for which only supportive therapy has been 
available. Treatment of ulcerated hemangiomas with a 
vascular-specific pulsed dye laser leads to rapid healing of 
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the ulcerated area. This therapy also decreases the asso- 
ciated pain, minimizes the risk of infection, and decreases 
the eventual scarring by preventing enlargement of the 
ulceration. 

The mechanism of hemangioma ulceration is poorly 
understood. These lesions almost always ulcerate during 
their rapid growth phase. Ulceration also tends to occur 
in mixed superficial and deep hemangiomas located in 
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areas of trauma and frequent movement. Eight of the nine 
ulcerated hemangiomas that we treated were located in 
the diaper area. 

The mechanism of wound healing in ulcerated heman- 
giomas is also poorly understood. Vascular-specific 
pulsed dye lasers function by selective photothermolysis 
of capillary-sized blood vessels. It is possible that thermal 
damage to the vessels at the surface of the ulcerated he- 
mangioma leads to the release of factors that stimulate 
wound healing, although this is speculative. 

All of the ulcerations that were less than 20 mm healed 
completely within 2 weeks after a single treatment. The 
very large (>20 mm) ulcerations required two to three 
treatments, but all had begun healing after one treatment. 
It is possible that, given more time, they would have re- 
solved with a single treatment. No side effects were noted. 

This form of tumor destruction appears to accelerate the 
natural processes leading to tumor regression. After 
treatment, the hemangiomas often began to develop cen- 
tral pallor. 

We suggest that vascular-specific pulsed dye lasers are 
safe and effective for the treatment of mixed superficial 
and deep hemangiomas that have ulcerated during the 
rapid growth phase. It is optimal to treat the hemangio- 
mas as soon as an ulceration is noted, because ulcerations 
of less than 20 mm may heal within 2 weeks, and the pain 
associated with the ulcerated hemangioma diminishes 
within 24 hours after a single treatment. We believe that 


pulsed dye laser therapy should be considered as a treat- 
ment option for ulcerated hemangiomas. 
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ULCERATIVE 
COLITIS 
CAN STRIKE 
ANY FAMILY. 


We are all equally at risk. 

Young and old. Rich and 
poor. Black and white. Republi- 
can and Democrat. 

Ulcerative colitis and 
Crohn's disease don't discrim- 
inate. 

These two dangerous and 
misunderstood diseases now 
affect about two million Ameri- 
cans from every walk of life. 

The Bush family knows this 
only too well. 

In 1986, ulcerative colitis 
nearly claimed the life of the 
youngest Bush son, Marvin. 

Only surgery to remove his 
entire large intestine saved him. 

Until we find a cure, count- 
less others will endure the 
agony and humiliation of these 
devastating diseases. 

The hope is education and 
research. 

Marvin Bush and the Bush 
family urge you to learn more 
about how the Crohn's & Colitis 
Foundation of America is help- 
ing victims and their families. 

Together we can make a 
difference. 

Because the only thing 
shameful about these diseases 
is that there's still no cure. 


CCEA 


Crohn's & Colitis Foundation 


of A/mm @& £4 Bem. «lt Sz 


1-800-343-3637 


In metro NY area 212-685-3440 
"(formerly National Foundation for lleitis and Colitis, inc) 
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small. 
Now for most 2-month-olds 


PedvaxHIE 


(Haemophilus b Conjugate Vaccine 
[Meningococcal Protein Conjugate] | MSD) 


The only Haemophilus b vaccine with a 2-dose primary regimen 





MSD A booster dose should be administered in infants completing the primary 
2-dose regimen before 12 months of age. 

MERCK 

SHARP; PedvaxHIB is contraindicated in patients who are hypersensitive to any 

DOHME component of the vaccine or the diluent. 
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fants, 


(Haemophilus b Conjugate Vaccine 
[Meningococcal Protein Conjugatel| MSD) 
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against invasive disease caused by Haemophilus influenzae type b in intants and chil- 
dren 2 to 71 months of age. 

PedvaxHIB will not protect against disease caused by Haemophilus influenzae 
other than type b or against other microorganisms that cause invasive disease, such 
as meningitis or sepsis. 
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PedvaxHIB were similar to those seen when the other vaccines were given alone. 
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diluent. 
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Cluding epinephrine, should be available for immediate use should an anaphylactoid 
reaction occur. As with other vaccines, PedvaxHIB may not induce protective anti- 
body levels immediately following vaccination. As with any vaccine, vaccination with 
PedvaxHIB may not result in a protective antibody response in all individuals given the 
vaccine. As reported with Haemophilus b polysaccharide vaccine and another 
Haemophilus b conjugate vaccine, cases of Haemophilus b disease may occur in the 
week after vaccination, prior to the onset of the protective effects of the vaccines. 
There is insufficient evidence that PedvaxHIB given immediately after exposure to 
natural Haemophilus influenzae type b will prevent iliness. Any acute infection or 
febrile illness is reason for delaying use of PedvaxHIB except when, in the opinion of 
the physician, withholding the vaccine entails a greater risk. 

Laboratory Test interactions: Sensitive tests (e.g., Latex Agglutination Kits) may 
detect PRP derived from the vaccine in urine of some vaccinees for up to seven days 
following vaccination with PedvaxHIB; in clinica! studies with PedvaxHIB, such chil- 
dren demonstrated normal immune response to the vaccine. 

Carcinogenesis, Mutagenesis, and Impairment of Fertility: PedvaxHIB has not 
been evaluated for its carcinogenic or mutagenic potential or for its potential to impair 
fertility. 

Pregnancy: Pregnancy Category C: Animal reproduction studies have not been 
conducted with PedvaxHIB. It is also not known whether PedvaxHiB can cause fetal 
harm when administered to a pregnant woman or can affect reproduction capacity. 
PedvaxHIB is not recommended for use in pregnant women. 


ADVERSE REACTIONS: In early clinical studies involving the administration of 
8,086 doses of PedvaxHIB alone to 5,027 healthy infants and children 2 months to 
71 months of age, PedvaxHiB was generally well tolerated. No serious adverse reac- 
tions were reported. During a two-day period following vaccination with PedvaxHIB in 
a subset of these infants and children, the most frequently reported adverse reactions, 
excluding those shown in the first table, in decreasing order of frequency, included: 
irritability, sleepiness, respiratory infection/symptoms, and ear infection/otitis media. 
Urticaria was reported in two children. Thrombocytopenia was seen in one child. A 
cause-and-effect relationship between these side effects and the vaccination has not 
been established. 

Selected objective observations reported by parents over a 48-hour period in infants 
and children 2 to 71 months of age following primary vaccination with PedvaxHIB alone 
are summarized in the first table. 

In The Protective Efficacy Study, 4,459 healthy Navajo infants 6 to 12 weeks of age 
received PedvaxHIB or placebo. Most of these infants received DTP/OPV concomi- 
tantly. No differences were seen in the type and frequency of serious health problems 
expected in this Navajo population or in serious adverse experiences reported among 
those who received PedvaxHIB and those who received placebo, and none was re- 
ported to be related to PedvaxHIB. Only one serious reaction (tracheitis) was reported 
as possibly related to PedvaxHIB and only one (diarrhea) as possibly related to pla- 
cebo. Seizures occurred infrequently in both groups (9 occurred in vaccine recipients, 
8 of whom also received DTP; 8 occurred in placebo recipients, 7 of whom also 
received DTP) and were not reported to be related to PedvaxHIB. The frequencies 
of fever and local reactions occurring in a subset of these infants during a 48-hour 
period following each dose were similar to those seen in early clinical studies (see 
first table). 

As with any vaccine, there is the possibility that broad use of PedvaxHIB could reveal 
adverse reactions not observed in clinical trials. 

Potential Adverse Reactions: The use of Haemophilus b polysaccharide vaccines 
and another Haemophilus b conjugate vaccine has been associated with the following 
additional adverse effects: early onset of Haemophilus b disease and Guillain-Barré 
syndrome. A cause-and-effect relationship between these side effects and the vacci- 
nation was not established. 
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Fever or Local Reactions in Subjects 2to 71 Months of Age 
Vaccinated with PedvaxHIB Alone: 
Other Clinical Studies 
Dose 1 Dose 2 
Number of Number of 
(Months) Reaction Evaluated êh 24 48 Evaluated 6 hr 24 48 
2-14° Fever 
>38.3°C 
(101°F) 
Rectal 532 24% 38% 19% 329 3.0% 43% 36% 
SA Sem 
diameter 1.026 0.2% 10% 04% 585 09% 12% 07% 
Swelling’ 
induration 
>2.5cem 
diameter 1,026 06% 15% 1.6% 585 09% 28% 3.7% 
15-71” Fever 
*38.3°C 
(101°F) 
Rectal 149 4.06 4.0% 6.7% 
Erytherha 
250m 
diameter 572 0.0% 0.3%. 0.2% 
induration 
25cm 
diameter 572 09% 21% 14% 


"Additional complaints reported following vaccination with the first and second dose of PedvaxHIB, respec- 
tively, in the indicated number of subjects were: nausea, vom . and/or diarrhea (101, 41), crying for more 
than one-half hour (43, 15). rash (16, 17), and unusual high (4, 4). 
"Additonal complaints reported ! vaccination with one dose of HIB in the indicated number 
of subjects were: nausea, vomiting, and/or diarrhea (44), crying for more than one-half hour (19), rash (12), 
and unusual high-pitched crying (0). 


DOSAGE AND ADMINISTRATION: 

FOR INTRAMUSCULAR ADMINISTRATION. DO NOT INJECT INTRAVENOUSLY. 

2 to 14 Months of Age: infants 2 to 14 months of age should receive a 0.5-mL dose 
of vaccine ideally beginning at 2 months of age followed by a 0.5-mL dose 2 months 
later (or as soon as possible thereafter). When the primary two-dose regimen is com- 
pleted before 12 months of age, a booster dose is required (see text and second 
table). 

15 Months of Age and Older: Children 15 months of age and older previously un- 
vaccinated against Haemophilus b disease should receive a single 0.5-mL dose of 
vaccine. 

Booster Dose: In infants completing the primary two-dose regimen before 12 
months of age, a booster dose (0.5 mL) should be administered at 12 months of age but 
not earlier than 2 months after the second dose. 


DATA ARE NOT AVAILABLE REGARDING THE INTERCHANGEABILITY OF OTHER 
HAEMOPHILUS b CONJUGATE VACCINES AND PedvoxHIB* (Haemophilus b 
Conjugate Vaccine [Meningococcal Protein Conjugate], MSD). 

Vaccination Regimens by Age Group 
(see text for details) 





Age (Months) Months 
at First Dose Primar at dei eas 
2-10 2 doses, 2 months apart 12 
11-14 2 doses, 2 months apart — 
15-71 1 dose — 





TO RECONSTITUTE, USE ONLY THE ALUMINUM HYDROXIDE DILUENT SUPPLIED. 

First, agitate the diluent vial; then, using sterile technique, withdraw the entire vol- 
ume of aluminum hydroxide diluent into the syringe to be used for reconstitution. Inject 
all the aluminum hydroxide diluentin the syringe into the vial of lyophilized vaccine, and 
agitate to mix thoroughly. 

Withdraw the entire contents into the syringe and inject the total volume of reconsti- 
tuted vaccine (0.5mL) intramuscularly, preferably intoythe anterolateral thigh or the 
outer aspect of the upper arm. 

Itis recommended that the vaccine be used as soon as possible after reconstitution. 
Store reconstituted vaccine in the vaccine vial at 2° to 8°C (36° to 46°F) and discard if 
not used within 24 hours. Agitate prior to injection. 

Parenteral drug products should be inspected visually for extraneous particulate 
matter and discoloration prior to administration whenever solution and container per- 
mit. Aluminum hydroxide diluent and PedvaxHIB when reconstituted are slightly 
Opaque white suspensions. 

Special care should be taken to ensure that the injection does not enter a blood 
vessel. 

itis important to use a separate sterile syringe and needle for each patient to prevent 
transmission of hepatitis B or other infectious agents from one person to another. 


HOW SUPPLIED: No. 4792-PedvaxHIB is supplied as a single-dose vial of lyophil- 
ized vaccine, NDC 0006-4792-00, and a vial of aluminum hydroxide diluent. 

No. 4797—PedvaxHIB is supplied as follows: a box of 5 single-dose vials of 
lyophilized vaccine, NDC 0006-4797-00, and 5 vials of aluminum hydroxide diluent. 

Storage: Before reconstitution, store PedvaxHIB at 2° to 8°C (36° to 46°F). Store 
reconstituted vaccine in the vaccine vial at 2° to 8°C (36° to 46°F) and discard if not used 
within 24 hours. 

DO NOT FREEZE the aluminum hydroxide diluent or the reconstituted vaccine. 


For more detailed information, consult your MSD Representative or see Prescrib- 
ing Information. 
Merck Sharp & Dohme, Division of Merck & Co., Inc, West Point, PA 19486. 
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CLASSIFIED 
INFORMATION 
Regular Classified 1 Time 3 times 
Cost per word $1.85 > $1 70 
Minimum ad: 20 words per issue 


*In order to eam the three-time rate, your ad must be placed 
and prepaid at the same time for three or more issues. 


Counting Words: Two initials are considered one 
word, each abbreviation is considered one word, 
and figures consisting of a dollar sign and five 
numerals or less are considered one word. 
Cities and states consisting of two words or 
more are counted as one word: i.e., "New York" 
and "Salt Lake City". Zip code is considered one 
word and must appear in all ads. Telephone 
number with area code is considered one word. 
When box numbers are used for replies, the 
words "Box —, c/o AJDC” are to be counted as 
three words. 


Classified Display 1 Time 3 times 

or more” 
Full page $1,155 $1,005 
Two-thirds page 985 856 
One-half page 809 704 
One-third page 638 554 
One-sixth page 295 257 
Column inch 80 65 


Minimum display ad: one column inch 
12-time and 24-time rates available on request. 


Display Production Charge: The publication will 
pub-set advertisements upon request. The 
typesetting fee is 10% of the one-time ad cost 
shown above. Special requests will be billed to 
the advertiser and/or agency at the then prevail- 
ing rates. 


Box Service 


Available for all ads. The cost is $15.00 for the 
first issue only. Responses to your ad will be 
consolidated in our office anc promptly mailed 


directly to you. 


Closing Date 
The 25th of the second month prior to the issue 
date. Example: The November issue closes 
September 25th. No ads can be cancelled after 
the closing date. 


Send all copy, correspondence, production 
materials and payments to: 


AMERICAN JOURNAL OF 
DISEASES OF CHILDREN 


AJDC 


Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 


For assistance with your ad schedule call toll free: 
800-237-9851 @ 813-443-7666 











NEONATOLOGIST to join five-member BC/BE 
group in a Level Ill perinatal center with academic 
affiliation. For further information, contact: B.T. 
Bloom, MD, 550 North Hillside, Wichita, KS 67214. 
(316) 688-2360. 


IMMEDIATE OPENING for BC/BE pediatrician to 
associate with well-established, rapidly growing, 32- 
MD multi-specialty group. Located in the San Fran- 
cisco Bay area in a growing community serving 
170,000. Patients include both fee-for-service and 
pepa health plan. Attractive compensation and 

enefits. Malpractice provided. California license 
required. Send CV to: Bart Bona, Administrator, 
Fairfield Medical Group, Caller Box 4020, Fairfield, 
CA 94533-0410. (707) 426-3911. 


MAINE: Immediate opportunity for a fourth BC/BE 
pediatrician with genera! and/or subspecialty inter- 
ests to join a multi-specialty group affiliated with a 
250-bed regional referral hospital. Enjoy the profes- 
sional challenge offered in a sophisticated medical 
community along with the wonderful recreational 
opportunities and quality of life in Maine. Please 
send CV to: Richard Marsh, MD, 76 High Street, 
Suite 203, Lewiston, ME 04240. Or call: (207) 795- 
2389; (800) 445-7431, ask for Shannon Tamminen. 


ROCHESTER, NEW YORK — Opportunity for a gen- 
eral pediatrician to develop their practice as part of 
the Rochester Medical Group pediatric department. 
Rochester Medica! Group is a multi-specialty group 
practice which cares for fee-for-service as well as 
prepaid patients. In addition to full-time position, will- 
ing to consider part-time or job-share opportunities. 
Subspecialty interests possible. University affiliation 
encouraged. Competitive salary and benefits. 
Located in attractive metropolitan area with many 
cultural and recreational advantages. Send resume 
or call: Rochester Medical Group, P.C. Attention: 
James Tobin, MD, 800 Carter Street, Rochester, NY 
14621. (716) 338-1400. EOE, M/F. 


LARGE MULTI-SPECIALTY GROUP in northern 
Virginia area needs bilingual (Spanish) pediatrician 
to replace retiring physician of forty years. Send CV 
to: Medical Director, Falls Church Medical Center, 
6060 Arlington Boulevard, Falls Church, VA 22044. 


PEDIATRICIAN — SEATTLE: Outstanding pediatric 
practice seeking an associate. Busy practice, affiliat- 
ed with excellent 300-bed general hospital. Must be 
board-certified or board-eligible. Contact: Richard G. 
Wedig, Highline Hospital, 12844 Military Road 
South, Seattle, WA 98168. (206) 248-4561. 


SAVANNAH, GEORGIA - General pediatrician 
wanted to join four-member group. Growing prac- 
tices include a satellite office. Guaranteed salary, 
productivity incentive and early buy-in offered. 
Personal and professional life in Savannah can be 
very rewarding. Contact: William Hutcheson, MD, 
(912) 354-5814. 


PHILADELPHIA — Two pediatricians seeking BE/BC 
third for growing practice in southwest Philadelphia. 
Full partnership opportunity after two years. Send 
CV to: Fredric Nelson, MD, 2801 Island Avenue, 
Philadelphia, PA 19153. 


BC/BE PEDIATRICIAN NEEDED. Busy office prac- 
tice. Guaranteed salary, benefits. Mountain local. CV 
to: Mike McCraley, Ogden Clinic, 4650 Harrison 
Boulevard, Ogden, UT 84403. (801) 479-4621. 


PLEASE NOTE — Address replies to box number 
ads as follows: Box number _____ , c/o AJDO, 
P.O. Box 1510, Clearwater, FL 34617. 





All classified advertising orders, correspondence and payments should be directed to: American Journal of Diseases of Children, P.O. Box 
1510, Clearwater, Florida 34617. Our telephone numbers are: 800-237-9851; 813-443-7666. Please do not send classified ads, payments 
or related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


Inquiries about "BOX NUMBER" advertisements: All replies must be in writing and must cite the box number in the ad. Example: 
, Clo AJDC, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers who wish their 
mail sent in care of American Journal of Diseases of Children . 





PARTNER NEEDED IN 1992 for three physician 
practice. Join two BC pediatricians: a 1980 MD of 
University of Pittsburgh and residency at Children's 
Hospital, Pittsburgh and a 1984 MD of Pennsylvania 
State School of Medicine, Hershey and residency at 
the University of Chicago. Opportunity is close to 
New York and Ohio in the greater lakeland area of 
Meadville, Pennsylvania. This college community is 
family oriented with excellent schools. First year 
guarantee and benefits. For further information call: 
(800) 283-8321, Extension 5705. Or send curriculum 
vitae to: Brenda Lewis, Meadville Medical Center, 
1034 Grove Street, Meadville, PA 16335. 


PEDIATRICIAN 
which do you prefer? 


Generous Salary and Benefits 
Modern Facility 
Group Practice 
Flexible Working Schedule 
Community Oriented Primary Care 
Computerized Office 
Experienced Management Team 
Friendly Patients and Staff 
Shared Call Schedule 
Social Worker 
ram 


WIC Prog 
Federally Funded Migrant Program 


Sliding Fee 
Excellent Local Hospital 
Diversified Practice 
Eligible for Loan Forgiveness 
Medical Schoo! Affiliation and Faculty 
Appointment Possible 


We've got it all! 
Send CV to: James Goetz, MD, Medical Director, 


Oak Orchard Community Health Center 
80 West Avenue, Brockport, New York, 14420 





UPSTATE NEW YORK — BC/BE pediatrician want- 
ed to join two pediatricians in semi-rural Columbia 
County. Part-time now. Full-time in one-three years. 
2% hours to New York City or Boston. 4 hour to ski- 
ing or Tanglewood. An opportunity for someone 
interested in practicing good pediatrics and enjoying 
living. Send CV to: Ira Marks, MD, Chatham, NY 
12037. 


MISSOURI —Moberly. a city of 13,000, 36 miles north 
of Columbia, Missouri, seeks a BE/BC pediatrician. 
Modern 120-bed hospital. Beautiful countryside, 
many lakes, AAA schools. Great benefits, guaran- 
teed income. Call: Barb Shippy at (800) 638-6942. 


COME TO MONTANA! Pediatrician, BC/BE needed 
to join expanding high volume, nine member multi- 
specialty group. Development of new subregional 
medical campus. Excellent opportunity plus attrac- 
tive financial package. Located in east-central 
Montana along Yellowstone River. Great outdoors 
for recreation, hunting and fishing. Excellent educa- 
tional system. Lifestyle is rural and family oriented. 
Send CV to: Administrator, Garberson Clinic, 2200 
Box Elder, Miles City, MT 59301. 


AUSTIN, TEXAS — Seeking general pediatrician 
BE/BC for full time position. Call or write: Mrudula 
Deshpande, MD, 13740 Research, V-1, Austin, TX 
78750. (512) 250-0406. 


NEW YORK — BC/BE pediatrician to join an estab- 
lished solo practice in Orange County. Sixty minutes 
northwest of New York City. Pleasant working condi- 
tions. Progressive community hospital. Send CV: 
Box #122, c/o AJDC. 















PHILADELPHIA — Children's Hospital of Philadelphia 
seeks BC/BE pediatricians for its general pediatric 
practices. Exciting opportunity to practice in an aca- 
demic setting. Responsibilities include ambulatory 
patient care and Clinical teaching (affiliated with 
UPenn Medical School). Opportunities for clinical 
research and in-patient supervision. Competitive 
salary and excellent fringe benefits. Send CV to: 
Frances M. Gill, MD, Suite 2013, General Pediatrics, 
1 Children's Plaza, Philadelphia, PA 19104. Chil- 
dren's Hospital of Philadelphia is an equal opportuni- 
ty/affirmative action employer. 


SOUTHERN CALIFORNIA — Established pediatric 
practice available. Prestige location, $250,000 gross 
and growing. Reply to: V. Hemingway, P.O. Box 
11792, Costa Mesa, CA 92627. 


ARIZONA — BC/BE pediatrician to join three-doctor 
partnership, guaranteed income, fringes, incentives. 
Growing community, pines, family recreation, arts. 
Send CV: James Mick, MD, 919 12th Place #3, 
Prescott, AZ 86301. (602) 778-4581. 


ATTENTION PHYSICIAN RECRUITERS. The 
"Classified Advertising” sections now in all nine AMA 
Specialty Journals target the physician you want. 
These highly visible sections put your message in 
the hands of every specialist that qualifies for your 
professional opportunity, every month. To place the 
ad of your choice, any size, call toll free: (800) 237- 
9851; local (813) 443-7666. 


PENNSYLVANIA — Pediatrician needed. $130,000 
net plus M/P insurance, full benefits, new office and 
operating expenses provided. One in four call. Built- 
in referrals. Population 200,000. Must be a dynamic 
self-starter interested in clinical practice develop- 
ment, recruiting pediatricians, development of pedi- 
atric services clinic. Must be board-certified. Call or 
send CV to: Perry Robinson, Cejka & Co., 222 South 
Central, Suite 700, St. Louis, MO 63105. (800) 765- 
3055. 


HAWAII — PEDIATRICIAN: Opportunity with an 
established and growing multi-specialty group prac- 
tice. Competitive compensation and excellent bene- 
fits. If working with congenial associates in a quality 
oriented environment is for you, why not consider 
relocating to the Hawaiian Islands? Send CV or call: 
Rex Couch, MD, Medical Director, Kauai Medical 
Group, Inc., 3420-B Kuhio Highway, Lihue, HI 
96766. (808) 246-1624. 


BC/BE PEDIATRICIAN needed July 1, 1991 for full- 
time hospital based position covering Level l-Il 
Nursery and pediatric emergency patients. Suburban 
St. Louis community hospital in affiliation with ter- 
tiary-care pediatric center with academic opportuni- 
ties available. Competitive salary, excellent benefits, 
time to pursue outside interests, and no off-site call. 
Send curriculum vitae to: Richard Barry, MD, St. 
Louis University Department of Pediatrics, Cardinal 
Glennon Children's Hospital, 1465 South Grand 
Boulevard, St. Louis, MO 63104. (314) 577-5360. 
M/F/H/V. EEO employer. Women and minorities 
encouraged to apply. 


ENJOY PRACTICING PEDIATRICS in western 
North Carolina. BC/BE pediatrician needed to join 
busy, well established private practice in Murphy, 
North Carolina, the heart of the Great Smokies. 
Beautiful area with exceptional recreational opportu- 
nities such as backpacking, whitewater rafting, etc. 
Quiet, safe community. Affiliated with modern, pro- 
gressive small hospital currently expanding. Excel- 
lent family-oriented life-style opportunity. Competitive 
salary with potential practice buy-in. Send CV to: 
Pamela Boland, MD, 2000 Highway 64E, Suite 135, 
Murphy, NC 28906. (704) 837-2128. 


WEST COAST, CENTRAL FLORIDA — 154-bed not- 
for-profit medical facility. Set up pediatric department 
to your specifications. Guarantee. Contact: Leona 
Gans (813) 541-5336. 


PLEASE NOTE -— Address replies to box number 
ads as follows: Box number _.__, c/o AJDC, 
P.O. Box 1510, Clearwater, FL 34617. 
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Pediatric Subspecialists 


Cardiology 
Pulmonology 
Hematology/Oncology 
Neurology 

Surgery 

Neonatology 
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The University of South Dakota School of Medicine currently has 
openings for BE/BC pediatric subspecialties. 


These are full-time academic positions ideally suited for the clinician 
scholar who wishes to develop and guide a program which will have a 
significant impact on the health care of children. Although our 
program is heavily slanted toward medical student education and 
patient care, the department encourages and provides ample resources 


for clinical and laboratory research. 


Sioux Falls, included in David Frankes* book, America’s Fifty Safest 
Cities, has a strong economic base, growing population and a progres- 
sive educational system. South Dakota's four season climate wel- 
comes endless recreational activities year-round. 

Competitive financial packages offered. EOE/AAE. 


Send CV or call: 
Carl Hinson « (800) 468-3333 


USD School of Medicine 
1100 South Euclid, P.O. Box 5039 
Sioux Falls, SD 57117 


PENNSYLVANIA — BC pediatrician in north central 
Pennsylvania seeks BC/BE associate to join chal- 
lenging rural practice. Position offers excellent salary 
and benefits with potential for loan repayment. 
Affiliated hospital has 160 beds (55 long term care), 
Level | Nursery, and multi-specialist physician staff. 
Area features a wide variety of outdoor activities, 
including hiking, skiing, biking, fishing, and hunting. 
Reply to: Jan Freeman Kinsley, Physician Recruiter, 
at (814) 274-0229. Or send curriculum vitae to: 
Charles Cole Memorial Hospital, U.S. Route 6, 
Coudersport, PA 16915. 


BC/BE PEDIATRICIAN to join two BC private prac- 
tice pediatricians in upstate New York, Thousand 
Islands region. Affiliation leading to partnership. Level 
I! NICU, cystic fibrosis center. Stimulating practice 
with an on-call arrangement with other pediatri- 
cians, excellent recreational facilities and schools in 
a thriving small city with many cultural advantages. 
A good place to raise children, too. Contact: R.G. 
Perciaccante, MD, 199 Pratt Street, Watertown, NY 
13601. 


ALABAMA/PEDIATRICIAN — BE/BC to join estab- 
lished practice. Modern office with experienced staff. 
400-bed hospital with neonatologists and Level III 
NICU. Shared call arrangement, full call every Sth 
weekend. Community of 200,000, mild climate, lovely 
housing, excellent schools. Three hour drive to 
Florida beaches and Atlanta, Georgia. Send CV to: 
Robert Beshear, MD, 3401 Eastern Boulevard, 
Montgomery, AL 36116. 


SECOND BC/BE NEONATOLOGIST for rural, uni- 
versity community, fifteen miles from beautiful Lake 
Michigan and 1% hours from Chicago. Private prac- 
tice, 24-bed, Level Il+ NICU. Contact: Ann M. Hilmo, 
MD, Department of Neonatology, Porter Memorial 
Hospital, Valparaiso, IN 46383. (219) 465-4699. 


PEDIATRICIAN: Five person group seeking full-time 
BE/BC pediatrician. Fully equipped office in 
Lexington, Kentucky. Nearby tertiary care residency 
program. Competitive salary and benefit package. 
Send CV: M.J. Harris, Pediatric & Adolescent 
Associates, 2620 Wilhite Drive, Lexington, KY 
40503. 





REACH 
40,776 
PEDIATRICIANS 


lf you are searching 
for a qualified specialist... 


We Target 
The Physician 


You Want! 


The November issue 
of the American 
Journal of Diseases of 
Children closes Wednesday, 
September 25th. 


Call us today 
to reserve your space. 


800-237-9851 
813-443-7666 








NEW YORK — BC/BE PEDIATRICIAN to join busy 
practice. Salary guaranteed, leading to partnership. 
Training in neonatology preferred. Fully equipped 
offices in highly desirable location. One hour north of 
New York City. Send CV to: Box #123, c/o AJDC. 


WYOMING — University of Wyoming Family Practice 
Residency-Casper is seeking an experienced, clinical- 
ly oriented, board-certified pediatrician to be the pedi- 
atric coordinator of an 8-8-8 family practice residency 
program. Level I| Nursery skills are a must. 60% 
teaching, 20% direct patient care, 20% research. This 
is a tenure track position. University approval will be 
required prior to filling this position. Come join us in 
beautiful Wyoming! Contact: Dr. David Driggers, 
Director, University of Wyoming Family Practice 
Residency, 1522 East "A" Street, Casper, WY 82601. 
(307) 266-3076. The University of Wyoming is an affir- 
mative actio/EOE. 


CALIFORNIA-—General pediatrician. The Department 
of Pediatrics, UCLA School of Medicine, is seeking 
an academic general pediatrician at the assistant or 
associate professor level to participate in a program 
in ambulatory and inpatient pediatrics at the Los 

County, Olive View Medical Center. An inter- 
est in infectious disease or pulmonary disease is 
desirable. Olive View is an integral part of the UCLA 
teaching and research program sharing house staff, 
faculty and research facilities. The ability to obtain a 
California license is required. Applicants should send 
their curriculum vitae to: S. Douglas Frasier, MD, 
Chief of Pediatrics, Olive View Medical Center, 
14445 Olive View Drive, Suite 3A108, Sylmar, CA 
91342. Equal opportunity employer M/F. 


ACADEMIC PEDIATRIC NEUROLOGIST — The 
Department of Pediatrics of The Ohio State Univer- 
sity College of Medicine and Children’s Hospital, 
Columbus, is seeking a fifth pediatric neurologist at 
the assistant to full professor level. Candidates must 
be board-certified or -eligible in neurology with spe- 
cial competence in child neurology. Subspecialty 
expertise in the management of epilepsy is desirable. 
Special consideration will be given to applicants with 
a strong background in the development and imple- 
mentation of clinical research studies, especially 
studies involving experimental drug therapy of epilep- 
sy. Duties will include teaching, patient care and 
research. This position offers challenging opportuni- 
ties for academic growth and development in the 
neurosciences. The Children’s Hospital in Columbus 
is the major pediatric facility for south central Ohio 
and is the pediatric teaching hospital for the Ohio 
State University College of Medicine. The Division of 
Pediatric Neurology has a diverse clinical program 
which includes a well-equipped clinical neurophysiol- 
ogy laboratory. Ongoing NIH-funded research in the 
division includes acute treatment of seizures and the 
neurophysiology of bacterial brain infection. For fur- 
ther information contact: Francis S. Wright, MD, 
Division of Neurology, Department of Pediatrics, 
Children's Hospital, 700 Children's Drive, Columbus, 
OH 43205. Telephone: (614) 461-6742. The Ohio 
State University is an equal opportunity/affirmative 
action employer. 


GENERAL PEDIATRICS: Director of Ambulatory 
Services — The University of California, Davis, 
Department of Pediatrics, is seeking an academic 
physician who is board-certified with proven excel- 
lence in clinical care, teaching, research and adminis- 
trative abilities to build an academic section. A 
subspecialty interest in adolescent medicine or child 
abuse is desirable. Submit CV and the names and 
addresses of five references to: Dr. Dennis Styne, 
Chair, Pediatrics-2516 Stockton Boulevard, Sacra- 
mento, CA 95817. The University of California is an 
equal opportunity/affirmative action employer. 
Closes: Open until filled; not later than December 1, 
1991 to be considered. 


PEDIATRICIAN — Seeking BC/BE MD or DO pedia- 
trician for full-time faculty position with clinical and 
academic responsibilities. Send CV to: Lawrence E. 
Jacobson, DO, Dean for Academic Affairs, University 
of ic Medicine and Health Sciences, 3200 
Grand Avenue, Des Moines, IA 50312. 


PEDIATRICIAN/PEDIATRIC Infectious Disease spe- 
cialist — The Division of Immunology and Infectious 
Disease, Department of Pediatrics, University of 
Miami School of Medicine invites applications for a 
position as an assistant professor of clinical pedi- 
atrics to provide direct patient care in the pediatrics 
AIDS inpatient and outpatient units. Potential for 
involvement in ongoing clinical research protocols. 
Excellent opportunity for an individual with clinical 
and teaching skills in the setting of a large county 
teaching hospital. Training in pediatric infectious dis- 
ease preferred but not required. Applicants should 
send a curriculum vitae in confidence to: Gwendolyn 
B. Scott, MD, Director, Division of Pediatric Immun- 
ology and Infectious Diseases (D4-4), University of 
Miami School of Medicine, P.O. Box 016960, Miami, 
FL 33136. The University of Miami is an affirmative 
action’ equal opportunity employer. 


JUNIOR FACULTY POSITION in the Division of 
General/Ambulatory Pediatrics is available at Texas 
Tech University Health Sciences Center, School of 
Medicine, Lubbock, Texas. Applicant must be board- 
eligible/-certified. Responsibilities include teaching, 
patient care and clinical research. Tenure track 
appointment available to qualified candidates. Call or 
submit CV to: V.J. Gururaj, MD, Professor, Director 
Division General/Ambulatory Pediatrics, Texas Tech 
University Health Sciences Center, School of 
Medicine, Department of Pediatrics, Lubbock, TX 
79430. (806) 743-2266. 


CALIFORNIA — The Department of Pediatrics, UCLA 
School of Medicine, is seeking a neonatologist at the 
assistant professor level to participate in a program 
in neonatal medicine at Los Angeles County, Olive 
View Medical Center. Olive View is an integral part 
of the UCLA teaching and research program sharing 
house staff, faculty and facilities. The ability to obtain 
a California license is required. Applicants should 
send their curriculum vitae to: S. Douglas Frasier, 
MD, Chief of Pediatrics, Olive View Medical Center, 
14445 Olive View Drive, Suite 3A108, Sylmar, CA 
91342. Equal opportunity employer M/F. 


THE UNIVERSITY 
OF 
CINCINNATI 


DEPARTMENT OF PEDIATRICS 


The University Affiliated Cincinnati Center for 
Developmental Disorders, a Division of 
Children's Hospital Medical Center and 
Department of Pediatrics, College of Medicine, 
University of Cincinnati, is seeking a pedia- 
trician for the position of Associate Director. 
Applicants must have completed a fellowship 
in Developmental Disorders and should qualify 
for appointment as an Associate or Full 
Professor. The candidate would be expected 
to assist the Director in all facets of the 
program, including administration, teaching, 
service and research. 


UACCDD is an interdisciplinary training and 
service program devoted to the evaluation and 
care of individuals with a variety of devel- 
opmental disorders. Seventy-two full-time 
professional and thirty-nine administrative and 
no ele personnel comprise the faculty and 
staff, 


Please send letter of inquiry and a current 
curriculum vitae to: 


Lusia Hornstein, MD, Professor 
Director 
Department of Pediatrics/UACCDD 
Chair, Faculty Search Committee 
Pavilion Building 
Elland and Bethesda Avenues 
Cincinnati, OH 45229 


University of Cincinnati and University affiliated 
Cincinnati Center for Developmental Disorders are 
equal opportunity/affirmative action employers. 
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AMBULATORY/GENERAL PEDIATRICS — The 
Ohio State University Department of Pediatrics and 
Children's Hospital (Columbus, Ohio) are recruiting 
board-certified/board-eligible pediatricians into the 
Section/Division of Ambulatory Pediatrics. The 
Director of Primary Care, an associate or assistant 
professor, will play a central role in the reorganiza- 
tion of the pediatric clinics into a private practice 
model for teaching and patient care. Two additional 
BC/BE academic primary care positions are also 
available. It is expected that the successful candi- 
dates will be fellowship trained or appropriately 
experienced, be enthusiastic clinical teachers and 
have a commitment to clinical research. Additional 
full- and/or part-time positions are available for 
BC/BE pediatricians to participate in primary care 
delivery and clinical teaching in our community out- 
reach programs. University appointment will be at an 
appropriate rank based on qualifications. Children's 
Hospital is one of the largest in North America. It is 
the sole pediatric teaching facility for the Ohio State 
University College of Medicine. Our primary care 
programs currently handie more than 45,000 visits 
annually and are the major ambulatory pediatrics 
teaching site for pediatric, internal medicine-pediatric 
and family medicine residency programs as well as 
medical students from the Ohio State University. 
Please contact: Lindsey K. Grossman, MD, Chief, 
Section of Ambulatory Ped-iatrics, Children's 
Hospital, 700 Children's Drive, Columbus, OH 
43205. (614) 460-8478. The Ohio State University is 
an AA/EO employer; women and minorities are 
encouraged to apply. 


THE DEPARTMENT OF PEDIATRICS of the Univer- 
sity of Pittsburgh and Children’s Hospital of 
Pittsburgh seeks a BC/BE pediatrician at the assis- 
tant or associate professor level to join the University 
Pediatric Diagnostic Referral Service. The position 
requires an academic generalist preferably with either 
chief residency experience or general academic pedi- 
atric fellowship training. Responsibilities include 
patient care, teaching, and clinical research, with an 
emphasis on inpatient care. Rank and salary com- 
mensurate with experience. Inquiries should be 
addressed to: J. Carlton Gartner, Jr., MD, University 
Pediatric Diagnostic Referral Service, One Children's 
Place, 3705 Fifth Avenue at DeSoto Street, 
Pittsburgh, PA 15213-3417. An equal opportunity 


employer. 


DEPARTMENT OF PEDIATRICS, State University 
New York at Buffalo/Children’s Hospital seeks facul- 
ty member to join ten member Division of 
Neonatology. We are seeking a physician with a 
commitment to pursue research which can be relat- 
ed to perinatal circulatory physiology. We are partic- 
ularly interested in the responsivity of and remodel- 
ing of the pulmonary vascular bed of the fetus and 
newborn. Techniques employed could range from 
integrated physiologic, to isolated organ or tissue, to 
cellular or molecular. Division conducts NIH-spon- 
sored laboratory research on perinatal pulmonary 
and circulatory physiology. Clinical resarch includes 
six years of experience with surfactant therapy. MD: 
BE/BC neonatal-perinatal medicine. Assistant or 
associate professor level. CV to Frederick C. Morin 
lll, MD, Chief, Division of Neonatology, Children's 
Hospital of Buffalo, 219 Bryant Street, Buffalo, NY 
14222. We are interested in identifying qualified 
minority and women candidates. The State 
University of New York at Buffalo and the Children's 
Hospital of Buffalo are affirmative action/equal 
opportunity employers. No person, in whatever rela- 
tionship with the University or the Hospital, shall be 
subject to discrimination on the basis of age, creed, 
color, handicap, national origin, race, religion, sex, 
marital, or veteran status. 


ACADEMIC PEDIATRIC ONCOLOGIST — The 
Department of Pediatrics, University of New Mexico 
School of Medicine, is seeking a BC/BE pediatric 
oncologist to join an active division of pediatric 
oncology to share clinical, teaching and research 
responsibilities. Excellent research opportunities for 
collaboration with our Cancer Center exist. This is a 
tenure-line position at the assistant/associate profes- 
sor level. Send letters of inquiry and CV to: John D. 
Johnson, MD, Chairman, Pediatrics, University of 
New Mexico School of Medicine, Albuquerque, NM 
87131. Telephone: (505) 272-5551. 








NEONATOLOGIST: Director for a65 PENRE com- 
munity section within the Division of Neonatology of 
the State University of New York at Buffalo. Using 
nurse practitioners, the section will provide cover- 
age for a 12-bed Level |i Nursery and two Level | 
Nurseries with a total of 8,500 deliveries. Its mem- 
bers will also rotate through the Level Ill Nursery 
and teach fellows, residents and nurse practitioners. 
The Division of Neonatology currently has ten facul- 
ty members and covers a 75-bed Level Ill Nursery. 
it conducts NIH sponsored laboratory research and 
clinical research including six years of experience 
with surfactant therapy. Contact: Frederick C. Morin 
ill, MD, Chief, Division of Neonatology, Children's 
Hospital of Buffalo, 219 Bryant Street, Buffalo, NY 
14222. (716) 878-7673. Affirmative action/equal 


opportunity employers. 


PHILADELPHIA — Children's Seashore House, a 
regional fe rehabilitation hospital adjacent to 
and affiliated with The Children’s Hospital of 
Philadelphia, is recruiting a pediatrician trained in 
developmental pediatrics, chronic diseases or gener- 
al academic pediatrics, to serve as director of inpa- 
tient services. Opportunities are available for pursuit 
of teaching and clinical research interests. 
Candidate may be eligible for academic appointment 
(assistant or associate professor) in the Department 
of Pediatrics at the University of Pennsylvania 
Schoo! of Medicine. The University of Pennsylvania 
and the Children's Seashore House are equal oppor- 
tunity, affirmative action employers. Interested candi- 
dates should submit a CV and three letters of refer- 
ence to: Mark L. Batshaw, MD, Children's Seashore 
House, 3405 Civic Center Boulevard, Philadelphia, 
PA 19104. Position is available as of July 1, 1991. 





A PEDIATRIC NEUROLOGY NATERA position | is 
available beginning on July 1, 1992, and we are also 


considering applicants for 1993, at the Washington 
University Medical Center in St. Louis, Missouri. This 
is a three year program designed to educate individ- 
uals in the discipline of neurology with special com- 
petence in child neurology and with an emphasis on 
paring them for an academic career. The clinical 
settings include Barnes and St. Louis Children's 
Hospitals. Research experience in diverse areas of 
neuroscience is available to trainees, many of whom 
choose to remain for additional research training fol- 
lowing completion of their residency. Washington 
University is an equal opportunity, affirmative action 
employer. For further information write: Philip R. 
Dodge, MD, Acting Director, Pediatric Neurology 
Training Program, Division of Pediatric Neurology, 
St. Louis Children’s Hospital, St. Louis, MO 63110. 





INTERMOUNTAIN HEALTH CARE, One of the 
nation's largest not-for-profit health care systems with 
24 hospitals, has practice opportunities available for 
BE/BC pediatricians in the scenic Intermountain 
West. Situations range from rural to urban areas and 
from employment to private practice positions. Work 
within a premiere health care system and live in 
beautiful and affordable mountain states with four- 
season recreational opportunities including skiing, 
backpacking, hunting, and sightseeing in numerous 
national parks and forests. Send CV to: Betty 
Anderson, IHC Physician Services, P.O. Box 57010, 
Murray, UT 84157-0010. Or call toll-free: (800) 888- 
3134, Extension 4515. 


FLORIDA — Pediatric nurse practitioner wanted to 
join innovative pediatric practice with comprehensive 
care center. Reply to: Dr. Robert B. Schultz, Child 
Health Care Associates, 4415 Sheridan Street, 
Hollywood, FL 33021. (305) 973-7400. 


TENNESSEE — Nashville suburb. BC/BE pediatrician 
needed for well-established, rapidly growing practice. 
Beautiful lakeside community with cultural and recre- 
ational activities. Close proximity to tertiary care center. 
Contact: Ken Wyatt, MD, 105 Glen Oaks Boulevard, 
#102, Hendersonville, TN 37075, (615) 824-1142. 


ey CT 


SOUTHERN CALIFORNIA — Established SEEE 
practice available. Prestige location, $250,000 gross 
and growing. Reply to: V. Hemingway, P.O. Box 
11792, Costa Mesa, CA 92627. 
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We Target The Physician 
You Want! 


The American Journal of Diseases of Children's classified recruitment 
advertising section is seen by precisely the physician you need — pedia- 
tricians and pediatric subspecialties. A total targeted physician audience of 
over 40,000. 


Send your order today. Just complete the coupon below and attach your 
typewritten copy. The next available issue is November which closes, 
Wednesday, September 25th. 


The classified rate is $1.85 per word for one issue. For three issues or more, 
the rate is $1.70 per word per issue. Minimum classified ad is 20 words. 


ORDER FORM - 


Please insert my ad times, beginning with the n issue. 
Place my ad under the heading 


Enclosed is my check for $ to cover full 


payment of my advertising schedule. 

Institution 

Contact Person 

Address 

0 ae a es ee. > 
Area Code & Telephone Number 


Authorized Signature 


COPY FOR CLASSIFIED ADVERTISEMENT (please type or print to avoid errors) 


Send all copy and payments to: 


AMERICAN JOURNAL OF 
DISEASES OF CHILDREN 


AJDC 


Classitied Department, P.O. Box 1510, Clearwater, Florida 34617 
National (800) 237-9851 Local (813) 443-7666 
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thecap'sback, __” 
the cough's better. < = 


For fast cough relief, recommend 
Pediatric Formula 44°. 


® Provides significantly 
better cough relief in the 
first 30 minutes' 


® Our unique viscous formula 
protects sensitive cough 
receptors from cough stimuli 


® A great cherry taste that kids 
prefer over Robitussin-DM® 
and Triaminic-DM*’ 
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eo FORMULA 


Ca 


B1 
DEITROMETWORPHAN n + mtr 


Each 1 tablespoon (15 ml.) contains: 















SHAKE WELL BEFORE USIN 


® 


Pediatric 
FORMULA 


ALCOHOL-FREE 


Fewer co 
the very vitor swallow 








1. Data on file, Richardson-Vicks Inc. 
Triaminic-DM is a registered trademark of 

Sandoz Pharmaceuticals/Consumer 
Division. Robitussin-DM is a registered nat wal Es 
ee ee Dextromethorphan HB Dextromethorphan HB Dextromethorphan HB 
extromethorphan HBr extromethorphan HBr extromethorphan HBr 

1991 Rich -Vicks | 

u E Oas COND Pseudoephedrine HCI Pseudoephedrine HCI 
Chiorpheniramine maleate 








Nursoy puts 


the feeding fussies 
to rest. 





Nursoy 


Soy Protein Formula 
FOR THE 
FEEDING FUSSIES™ 






WYETH -~ 
PEDIATRICS 


Breast milk is best for babies. Nursoy* milk-free formula is intended to meet the nutritional needs of infants and 
children who are allergic to cow-milk proteins or intolerant to lactose. It should not be used in infants and children 
allergic to soybean protein. Nursoy* powder contains com syrup solids. Professional advice should be followed. 

© 1991, Wyeth-Ayerst Laboratories 
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Prevalence and Impact of Chronic Illness Among 


Adolescents 
P. W. Newacheck, M. A. McManus, H. B. Fox 


The Evolution of Surgical Treatment for Congenital Cardiac Disease 
J. D. Pigott 


The Role of Corticosteroid Therapy in Children With 
Pneumococcal Meningitis 
W. A. Kennedy, M. J. Hoyt, G. H. McCracken, Jr 


How Are Pediatric Training Programs Preparing Residents for 
Practice? 


L. W. Greenberg, P. Getson, C. Brasseux, E. G. Pattishall II, S. Kataria, 
G. S. Bartlett, S. B. Tully, D. Shea 


Taurine Decreases. Fecal Fatty Acid and Sterol Excretion in 
Cystic Fibrosis: A Randomized Double-blind Trial 
L. J. Smith, F. Lacaille, G. Lepage, N. Ronco, A. Lamarre, C. C. Roy 
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Prescribe 


amoxicilin/Clavulonate potassium 


First-line for all the right reasons 


*Please see brief summary of prescribing information 

on adjacent page. Clinical success rate for otitis media SmithKline Beecham 
was 96%. Data on file, Medical Department. Pharmaceuticals 
SmithKline Beecham Pharmaceuticals. 


OSmithKline Beecham. 1991 Philadelphia, PA 19101 
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Brief Summary of Prescribing Information 
Indications and Usage: Augmentin is indicated in the treatment of infections 
caused suscepti è strains of the designated organisms in the conditions 
Lower ey dee infections Caused by B-lactamase-producing strains of 
Otitis Media caused go ype Bartana cata ‘st a t Hemophily 
e- ing strains 0 $ 
pi a etc ni 
rains 0 Sin ae 
and Branhamelia catarrhalis " 
cy ew dey Structure Infections pony by S-lactamase-producing strains 
of cay ya wae E. coli, a 
peng = Caused by p- pdm rating strains of E. coll, 


spp. and Enterobacter nee 
While Augmentin is indicated only for the conditions listed above jetections 


a by ampicillin-susceptible organisms are also amenable to Augmentin 


tment due to its amoxicillin content Therefore. mixed infections caused by 


, angi susceptible ane and Spee omy ing — suscep- 
l wp ea mode t 


in Å ae me nigrae k of another a 
bility to omen should be po Soother Ww WAN ay indicated uyal 


an susce be instituted prior to obtaining the results from bact 
ity studies to determine the Causative sms and their t 
Augmentin nen her when Lae is reason to believe the infection may 
pean the organisms listed above Once the results are 
nid ther: yA Et a s ajus, Kace Es mi e 


TERAL THE 
NICILLINS THESE REACTIONS ARE MORE LIKELY TO OCCUR IN INDIVIDU- 
WITH A HISTORY OF PENICILLIN HYPERSENSITIVITY mene A HIS- 
TORY OF re TO A HISTORY OF ALLERGENS. THERE HAVE BEEN REPORTS 


INQUIRY SHOULD BE MADE CONCERNING PREVIOUS HYPERSENSITIVITY 
REACT NS 10 PENICILLINS CEPHALOSPORINS, OR OTHER ALLERGENS IF 
C REACTION OCCUR TIN CONTINU 


AN ALL 
AnD. He gata gl: THERAPY INSTITUTED SERIOUS ANAPHYLACTOID 
VENDUS Š E EMERGENCY TREATMENT WITH EPINEPH- 
IN ME INTRAVEN US s EROIDS, AND Aaen MANAGEMENT, IN- 
NGINT BATION, SH LSO BE ADMINISTERED AS INDICATED. 
pitons: General: anne ry an Lan oat the characteristic low 


-tonicity of the penicillin group of antibiotics. periodic assessment of organ 


functions, including renal, hepatic and hematopoietic function. is advis- 
during prolonged therapy 
A of patients with mononucleosis who receive ampicillin 
oe à skin rash. Thus a Class antibiotics should not be administered 
tients with mononucieos 
he possibility of superinfections with mycotic or bacterial pat should 
in - Aa byt If Superinfections occur (usually involving 
should be discontinued and/or appropriate 


nethnted 

inleractions: Probenecid decreases the renal tubular secretion of amoxicillin 
use with Augmentin may result in increased and prolonged blood 

levels of amoxicillin 
The concurrent administration of allopurinol and ampicillin pee substan- 
tially the incidence of rashes in patients receiving both drugs as compared to 
patients receiving ampicillin alone It is not known whether this potentiation of 
ampicillin rashes is due to allopunno! or the ricemia present in these patients 
There are no data with Augmentin and allopurinol administered concurrently 

Augmentin should not be Co-administered with a (disulfiram) 

acme, Mutagenesis, impairment of Fertility: Long-term studies in 
len been med to evaluate carci hae d ~ rtagenic potential 
Pregnancy iC (Ca k: Reproduction studies have performed in mice and 
tats at doses =y ten (10) times the human dose and have revealed no wens 
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used sa pe only if clearly needed 
sor Stucke i ampicillin class antibiotics are daar poorly absorbed 
£ Studies in guinea pigs have shown that intravenous administration 
decreased the uterine tone, frequency of contractions. height of 
ions and duration of contractions. However it is not known whether the 
A tin in humans during labor or delivery has immediate or delayed 
e on the fetus. prolongs the duration of labor or increases the 
likelihood that forceps delivery Or other obstetrical intervention or resuscitation of 
the newborn will be necessary 
Nursing Mothers: Ampicillin class antibiotics are excreted in +4 milk, therefore 
Caution should be exercised when Augmentin is administered to a nursing woman 
Adverse Reactions: Augmentin is generally well tolerated. The majority of 
side effects observed in clinical trials were of a mild and transient nature and less 
than 3% of patients discontinued therapy because of drug-related side effects 
The most frequently reported adverse effects were diarrhea/loose stools (9%) 
nausea (3%), Skin rashes and urticaria (3%), vomiting (1%) and vaginitis (1%) 
ie overall incidence of side effects. and in particular diarrhea. increased with 
pare o recommended dose. Other less frequently reported reactions include 
| discomfort. flatulence and headache 
The following adverse reactions have been reported for ampicillin class 


gastritis, stomatitis, glossitis, 


ilinin 


i 


Diarrhea, nausea. vomiting, indigestion, 
Ongue. enterocolitis and qe ee Colitis 
Hyoersensvty pacuons Skin rashes, urticaria, angioedema. serum sickness- 
lurtiaria Of Skin rash accompanied artis arthralgia ligia 


and frequently fever), erythema multiforme arei tevens-John ), 
and an occasional case of exfoliative dermatitis have been ark These 
reactions -a9 be controlled with antihistamines and, if ey systemic 
5. Whenever Such reactions occur the drug should wo paeem N 

n the opinion of the physician dictates otherwise, Serious and ional 
fapersenehvey \anaphylactic) reactions Can occur with oral DONGA (See 


nth! moderate rise in SGOT, SGPT. AST. and/or ALT has been noted in patients 


with ampicillin class antibiotics including Augmentin. The significance 2 


these findings is unknown As with some other penicillins and some 
function has been reported with the oa: ts 


sporins hepatic dys 
being C cholestatic, hepatocellular or mixed op snap peer s/SyMp- 


Ss 


Reversible activity, a p anxiety. insomnia 
on, oral changes. and/or dizziness have reported rarely 
Sgae: Adults: The usual adult dose is one Augmentin '250' tablet every 


eight hours. For more severe infections and infections of the respiratory tract, the 
fone shosid be one Augmentin ‘500° tablet every 

S ee ee a aa contain the same amount 
of clavulanic acid (125 mg, as the potassium salt), two A 250° tablets 
are not equivalent to one Augmentin ‘500° tablet. Therelore, two- LE ny 
"250° tablets should not be substituted for one Augmentin ‘500 tor 
treatment of more severe infections. en 


dose should be 40 /kg/@ay based on the amoxicillin 
4 divided doses ay eight hows yn based on as Augmentin monen 
Children wena 3o kg and more should be dosed according to the adult 
recomm 
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Guilty or Innocent? 


Collective action by independently practicing 
physicians can violate U.S. antitrust laws, and 
physicians must proceed very cautiously. 


Case in point: 


Have you ever discussed your fees with 
another physician? Or shared your feelings 
about an HMO or PPO plan with other MDs 
in town? Unless the doctors you talked to 
were your partners, you may have violated 
U.S. antitrust laws and could face criminal 
prosecution. If found guilty of price fixing or 
group boycott, you could be fined, sentenced 
and stripped of your license. 


This may be the most important book you'll ever read: 


Collective Negotiation and Antitrust 
A Guide for Physicians 


The American Medical Association, Office of 

the General Counsel, has published this book 
to help you avoid antitrust pitfalls and improve 
your ability to bargain effectively with payors. 


To Order, Call Today: 1-800-621-8335 





Price: $5.00 (AMA Members) 
$7.50 (Non-members) 
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Call for Abstracts 
1992 Pediatric Cardiology Examination 
1992 Pediatric Hematology-Oncology Examination 


The 1992 General Pediatrics Certifying Examination of the 
American Board of Pediatrics 


Medical Management of Postobstructive Polyuria 
William E. Smoyer, MD, Philadelphia, Pa 


A Third Pattern of Disease Progression in Children Infected 


With Human Immunodefiency Virus 
Ben Z. Katz, MD, James G. McNamara, MD, New Haven, Conn 


In Reply 

Stephane Blanche, MD; Anne-Marie Duliege, MD; 
Christine Rouzioux, MD; Francoise Le Deist, MD; 
Ken Fukunaga, MD; Maurizio Caniglia, MD; 
Christine Jacomet, MD; Claude Griscelli, MD; 
Marc Tardieu, MD, Paris, France 


Hydrocele in Kawasaki Disease: Importance in Early 
Recognition of Atypical Disease 

Amin Kabani, MD, FRCPC; Ari Joffe, MD; 

Taj Jadavji, MD, FRCPC, FAAP, Calgary, Alberta 

Tiny Tim Remembered 

MAJ Charles W. Callahan, Jr, DO, MC, USAR, Philadelphia, Pa 


THE EDITORIAL BOARD SPEAKS.... 


1345 


1345 


1345 


1345 


1345 


1348 


1349 


1349 


1355 





“Grampa, Can | Get Something That I’d Like?” 
William B. Strong, MD, Augusta, Ga 


EDITORIALS 


1355 





Cautionary Note on the Use of Empiric Ceftriaxone for 


Suspected Bacteremia 
Ellen R. Wald, MD, Barry Dashefsky, MD, Pittsburgh, Pa 


1359 


Continued on page 1341. 


1339 







pE fhe first sore throat 
Sp ay with the right 
Renintry for kids. 


et 


l e Py = RX) 
y o^ 
À ! 


Children’s Chloraseptic® Spray 
is fast, effective, and especially 
for kids. 


It tastes grape! But don’t let that 
great taste fool you... 








S 
G 
d 





e 0.5% Phenol — a unique 
“child-strength” formula 


e Rapidly penetrates irritated nerve 
endings — for fast relief 


e Safe and effective for ages 
2 and up 


e Alcohol-free/sugar-free 


NEW 
Childrens 
, Chi loraseptic 


SERAL 





atari Fast, cifectine, éreat- tasting 









American Medical Association 





Diseases of Children (AJDC) 


Archives of Dermatology 
Archives of General Psychiatry 
Archives of Internal Medicine 
Archives of Neurology 


Archives of Ophthalmology 
Archives of Otolaryngology — 
Head & Neck Surgery 
Archives of Pathology 
& Laboratory Medicine 
Archives of Surgery 


James S. Todd, MD, Executive Vice President 
Kenneth E. Monroe, Deputy Executive Vice 
President 


Larry E. Joyce, Senior Vice President 
George D. Lundberg, MD, Editor-in-Chief, 
Scientific Publications 

Robert L. Kennett, Vice President, Publishing 
Michael D. Springer, Associate Publisher 
Nawin Gupta, PhD, Director, 

Publishing Operations Division 


Advertising Principles: Each advertisement in 
this issue has been reviewed and complies 
with the principles governing advertising in 
AMA scientific publications. A copy of these 
principles is available on request. The appear- 
ance of advertising in AMA publications is not 
an AMA guarantee or endorsement of the 
product or the claims made for the product by 
the manufacturer. 


ADVERTISING OFFICES: Sales Manager: John 
P. Cahill, East: Philip B. Altamore, 600 Third 
Ave, Suite 3700, New York, NY 10016 (212) 
867-6640; Midwest/Far West: John P. Cahill, 
515 North State Street, Chicago, IL 60610 (312) 
464-2470. 


Please address communications concerning 
accepted or published communications to 
AMA Specialty Journals, 515 N State St, Chi- 
cago, IL 60610. 


All articles published, including editorials, let- 
ters, and book reviews, represent the opinions 
of the authors and do not reflect the official 
policy of the American Medical Association, 
the Editorial Board, or the institution with 
which the author is affiliated, unless this is 


clearly specified. 


AJDC—Vol 145, December 1991 


























































DISEASES OF CHILDREN 


Adolescents With Chronic Illness 
James M. Perrin, MD, Boston, Mass 


The Evolution of Surgical Treatment for 
Congenital Cardiac Disease 
John D. Pigott, MD, New Orleans, La 


ARTICLES 


Prevalence and Impact of Chronic Illness Among Adolescents 
Paul W. Newacheck, DrPH, San Francisco, Calif; 
Margaret A. McManus, MHS, Hariette B. Fox, MSS, Washington, DC 


The Role of Corticosteroid Therapy in Children With 
Pneumococcal Meningitis 

William A. Kennedy, MD; Martha Jean Hoyt, RN; 

George H. McCracken, Jr, MD, Dallas, Tex 


Haemophilus b Disease After Vaccination With Haemophilus b 
Polysaccharide or Conjugate Vaccine 

Carl E. Frasch, PhD; Elizabeth E. Hiner, RPh; 

Thomas P. Gross, MD, MPh, Bethesda, Md 


Comparison of Maternal and Infant Serologic Tests for Syphilis 
Sarah A. Rawstron, MB, BS, Kenneth Bromberg, MD, Brooklyn, NY 


Breathing Patterns and Heart Rates at 
Ages 6 Weeks and 2 Years 

Christian F. Poets, MD; Valerie A. Stebbens; 
John R. Alexander, MSc, FSS MIS; 

David P. Southall, MD, FRCP, London, England 


Cardiac Care for Infants: Determinants of Hospital Charges for 
Acute Care 


Gail D. Pearson, MD, ScD; Langford Kidd, MD, FRCP; Timothy M. Beittel; 
Catherine A. Neill, MD, FRCP, Baltimore, Md 


Taurine Decreases Fecal Fatty Acid and Sterol Excretion in 
Cystic Fibrosis: A Randomized Double-blind Trial 

Lesley J. Smith, MD; Florence Lacaille, MD; Guy Lepage, MSc; 
Nancy Ronco, RT; André Lamarre, MD; 

Claude C. Roy, MD, Montréal, Québec 


Respirosonography in Infants With Acute Bronchiolitis 
Asher Tal, MD, Beersheba, Israel; Ignacio Sanchez, MD, 
Hans Pasterkamp, MD, Winnipeg, Manitoba 


Value of Subject Height in Predicting Lower Esophageal 
Sphincter Location 
Annamaria Staiano, MD, Ray E. Clouse, MD, St Louis, Mo 


AMERICAN JOURNAL OF 





1361 


1362 


1367 


1374 


1379 


1383 


1393 


1397 


1401 


1423 


Continued on page 1343. 


1341 


— 





the tine’ | 


the caps back, 
the cough's better. 


For fast cough relief, recommend 
Pediatric Formula 44”. 


® Provides significantly 
better cough relief in the 
first 30 minutes' 


® Our unique viscous formula 
protects sensitive cough 
receptors from cough stimuli 


® A great cherry taste that kids S| 


prefer over Robitussin-DM” eee 


and Triaminic-DM®' 











b 
S 
a 
-a 


-a 


ru . : 


` 












2 











pase Pediatric 


pl 
FORMULA 


Each 1 tablespoon (15 mi) concains 


m 


Pediatric 
FORMULA 


ALCOHOL-FREE 


Fewer coughs from 
the very first swallow 


VICKS 7 


Pediatric 


FORMUL 









A PROCTER & GAMBLE COMPANY 
1. Data on file, Richardson-Vicks Inc. 


Triaminic-DM is a registered trademark of 
Sandoz Pharmaceuticals/Consumer 
Division. Robitussin-DM is a registered 





trademark of A.H. Robins Company. à sie ~ kiaina ta mai kaaa its Pa - a 

s ; extromethorpnan nor extromethorphan nor extromethorphan nor 
1991 Richardson-Vicks Inc. 

a proctor & Gertie Chiteary Pseudoephedrine HCI Pseudoephedrine HC! 


Chlorpheniramine maleate 


PUBLICATION STAFF 


Offices: 515 N State St 
Chicago, IL 60610 


Editorial Processing Department 
Director: Chery! Iverson 
Assistant Director: Paula Glitman 
Manager: Daniel Knight 
Free-lance Coordinator: Vickey Golden 
Senior Copy Editor/Atex Specialist: Paul Frank 
Copy Editors: 

Laura Bleiler 

Diane L. Cannon 

Beena Rao 

Janice Snider 
Manuscript Records Clerk: Tonja Glover 


Production Department 
Director: Bernard Schlameuss 
Staff Assistants: 

Bonnie Van Cleven 

Diane Darnell 

Karen Branham 
Manager, Color Illustrations: Thomas |. Handrigan 

isor, Production: Susan Price 
Assistants: 


Teresa H. Omiotek 
Jennifer Reiling 
Secretary: Sandra Sanders 


Electronic Production Department 
Director: Mary C. Steermann 
Electronic Coordinator: Mary Ellen Johnston 
Supervisor, ic Production: Jaye Dickson 
Production Associate: Melinda Lerner 
Electronic Production : 

Brenda Chandler 

Debra Lucas 
Supervisor, Art and Layout: JoAnne Weiskopf 
Electronic Art and Layout: 

Leslie Koch 

Julianna K. Mills 

Linda Schmitt 


Circulation Department 
Director: Beverly Martin 
Reprints and Permissions: Rita Houston 


Fulfillment Department 
Director: Raymond Healy 


Associate Publisher Staff 

Marketing Services Manager: Geoffrey Flick 
Associate Editor: Julie Foreman 
Administrative Assistant: Tara W. Matthews 


Scientific and Soci ‘ 
' r 

Director: Norman Frankel 

Staff: 
George Kruto 
Susan McClelland 
Mary Kay Tinerella 





AJDC—Vol 145, December 1991 





AMERICAN JOURNAL OF 
DISEASES OF CHILDREN 


Trimethoprim-Sulfamethoxazole Oral Desensitization in 1428 
Hemophiliacs Infected With Human Immunodeficiency Virus 

With a History of Hypersensitivity Reactions 

Morris Kletzel, MD; Suzanne Beck, MD; Joe Elser, MD; 

Nikki Shock, MSS; Wesley Burks, MD, Little Rock, Ark 


Occult Cocaine Exposure in Children 1430 
Norman M. Rosenberg, DO; Kathleen L. Meert, MD; 

Stephen R. Knazik, DO; Hugh Yee, PhD; 

Ralph E. Kauffman, MD, Detroit, Mich 


Frequency of Infections Associated With 1433 
Implanted Systems vs Cuffed, Tunneled 
Silastic Venous Catheters in Patients 


With Acute Leukemia 
Carlos Severien, MD, John D. Nelson, MD, Dallas, Tex 


EDUCATIONAL INTERVENTIONS 


How Are Pediatric Training Programs 1389 


Preparing Residents for Practice? 

Larrie W. Greenberg, MD; Pamela Getson, PhD; Cynthia Brasseux; 
Evan G. Pattishall III, MD; Sudesh Kataria, MD; 

Glen S. Bartlett, MD, PhD; Susan B. Tully, MD; 

Daniel Shea, MD, Washington, DC 


REVIEW 
Neuroblastoma Screening Data: 1415 


An Epidemiologic Analysis 
Steven N. Goodman, MD, MHS, PhD, Baltimore, Md 


SPECIAL FEATURES 


Radiological Case of the Month 1439 
Michael P. Mah, MD; Jonathan S. Fain, MD; Sue L. Hall, MD; 
Beverly P. Wood, MD, Los Angeles, Calif 








Picture of the Month 1441 
Walter W. Tunnessen, Jr, MD, Philadelphia, Pa 


REGULAR DEPARTMENTS 





Instructions for Authors 1344 
Index to Advertisers = > 4358 
Index to Volume 145, 4443 
Classified Advertising = «= «1470 


1343 





"4 





General Information. —Please send manuscripts and correspondence to 
the Editor, Vincent A. Fulginiti, MD, AJDC, Dean's Office, Tulane Uni- 
versity School of Medicine, 1430 Tulane Ave, New Orleans, LA 70112. 
AJDC no longer returns nonaccepted manuscripts. Original artwork and pho- 
will be returned. Manuscripts are considered with the under- 
standing that they have not been published previously and are not un- 
der consideration by another publication. 
Type of Manuscripts Suitable for Submission 

Original Articles. — New observations that have not been submitted or 
published elsewhere. 

Pediatric Forum. —A mixture of brief, peer-reviewed observations or 
investigations and letters to the editor and other short commentaries. 

From Research to Relevance. —Significant research that has a high 
probability of being translated into clinical usefulness. 

Educational Intervention. —Information concerning any educational 
efforts in the broad field of pediatrics. 

Pediatric Legal Medicine. — A forum for discussion of broad issues re- 
lating to children and the law in today’s environment. 

Pediatric Perspectives. —Current information on clinical and scientific 
pediatric medical advances and analyses of current controversies in pe- 
diatrics. 

Sports Medicine. —Current information relating to the medical needs 
of young athletes, as well as current concepts in the prevention, 
diagnosis, and treatment of sports-related illnesses and injuries. 

Picture of the Month. — Submissions should be sent directly to Walter 
W. Tunnessen, Jr, MD, Children’s Hospital of Philadelphia, Room 2143, 
34th and Civic Center Blvd, Philadelphia, PA 19104. 

Radiological Case of the Month. —Submissions should be sent directly 
to Beverly P. Wood, MD, Childrens Hospital of Los Angeles, Depart- 
ment of Radiology, 4650 Sunset Blvd, Los Angeles, CA 90054-0700. 

AJDC Archives. —Occasional revivals of classic AJDC articles with 
contemporary commentary. 

Pediatric Reviews. —Timely, comprehensive, well-referenced topics. 
Conforming with all of the steps listed below will facilitate the edito- 
rial processing of your manuscript. 

1.—Cover Letter.—All manuscripts must be accompanied on 
submission by a cover letter giving the name, address, affiliation, and 
telephone and fax number of the corresponding author. The letter must 
include ALL of the following statements SIGNED BY ALL AUTHORS 
(ORIGINAL SIGNATURES): 

1. Authorship Responsibility. —“I certify that I have participated suf- 
ficiently in the conception and design of this work and the analysis of 
the data (when applicable), as well as the writing of the manuscript, to 
take public responsibility for it. I believe the manuscript represents valid 
work. I have reviewed the final version of the manuscript and approve 
it for publication. Neither this manuscript nor one with substantially 
similar content under my authorship has been published or is being 
considered for publication elsewhere, except as described in an attach- 
ment. Furthermore, | attest that I shall produce the data upon which the 
manuscript is based for examination by the editors or their assignees if 
requested.” 

2. Financial Disclosure. — “1 certify that affiliations (if any) with or in- 
volvement in any organization or entity with a direct financial interest 
in the subject matter or materials discussed in the manuscript (eg, em- 
ployment, consultancies, stock ownership, honoraria, expert testimony) 
are disclosed below.” 

Research or project support should be listed in an acknowledgment. 

3a. Copyright Transfer.—“In consideration of the action of the 
American Medical Association (AMA) in reviewing and editing this 
submission, the author(s) undersigned hereby transfer(s), assign(s), or 
otherwise convey(s) all copyright ownership to the AMA in the event 
that such work is published by the AMA.” 

3b. Federal Employment. —“I was an employee of the US federal gov- 

ernment when this work was investigated and prepared for publication; 
therefore, it is not protected by the Copyright Act and there is no copyright 
of which the ownership can be transferred.” 
Editing.—Accepted manuscripts are copy edited according to AMA 
style and returned to the author for approval. Authors are responsible 
for all statements made in their work, including changes made by the 
copy editor and authorized by the corresponding author. 

All accepted manuscripts become the permanent property of the AMA 


1344 AJDC—Vol 145, December 1991 


and may not be published elsewhere without written permission from 
both the author(s) and the AMA. After publication, certain articles may 
appear in translation in the foreign-language editions of AJDC. The cor- 
responding author will receive typeset pages for approval. Forms for or- 
dering reprints are included with the typeset pages. Reprints are shipped 
6 to 8 weeks after publication. 

Step 2.—Manuscript Format.—All articles submitted should have the 
following features: 

1. Four copies of the manuscript should be submitted; three are for 
transmission to referees and one is retained in the editorial office. We 
prefer an original and three copies. 

2. Manuscripts should be typed in double-spaced format throughout, 
including title page, abstracts, text, acknowledgments, references, leg- 
ends for illustrations, and tables. Please number pages. Do not use justi- 
fied right margins. 

3. Title should be no more than 75 characters. 

4. Authors should be limited to six, all of whom have contributed to 
the study and manuscript preparation, are familiar with its substance, 
and are able to defend its conclusions. 

5. The title page should give full names, degrees, and academic affil- 
iations of all authors, address for requests of reprints, and, if the manu- 
script was presented at a meeting, the organization, place, and exact date 
on which it was read. 

6. Writing style should conform to proper English usage and syntax; 
consult the American Medical Association Manual of Style, available from 
Williams & Wilkins, 428 E Preston St, Baltimore, MD 21202. 

7. Abstract should be limited to 135 words or less. 

8. Each table should be typed, with a title, on a separate sheet of pa- 
per, with each line, including headings, double-spaced. Continuations 
should be on a second sheet with all headings repeated. 

9. Use Système International (SI) measurements throughout the 
manuscript. 

10. Illustrations should be high-contrast, glossy prints, in quadrupli- 
cate, in a proportion of 5x7 in. Figure number, name of first author, and 
arrow indicating “top” should be typed on a gummed label and affixed 
on the back of each illustration. Do not write directly on the print. 

Full-color illustrations should be submitted as 35-mm, positive color 
transparencies, mounted in cardboard, and carefully packaged. Fee is 
$400 for up to six square-finished color illustrations that fit on one page. 
A letter of intent to pay the fee must accompany submission. 

All photographs in which there is a possibility of patient identification 
should be accompanied by a signed statement of consent from both par- 
ents (or guardians). Covering eyes to mask identity is not sufficient. 

11. References should be listed in order of their appearance in the text, 

typed double-spaced, and in AMA format. Please follow the exact order of 
information and punctuation in the examples below. Note: List all authors 
and/or editors up to six; if more than six, list the first three and “et al.” 
Journal articles: Bier DM, Fulginiti VA, Garfunkel JM, et al. Duplicate 
publication and related problems. AJDC. 1990;144:1293-1294. 
Books: Naeye RL. How and when does antenatal hypoxia damage fetal 
brains? In: Kubli F, Patel N, Schmidt W, Linderkamp O, eds. Perinatal 
Events and Brain Damage in Surviving Children. New York, NY: Springer 
Verlag NY Inc; 1988:83-91. 

Unpublished data, personal communications, or manuscripts “in 
preparation” or “submitted” should not be included in the list of refer- 
ences. Such material, if essential, may be incorporated in the body of the 
article. 

Authors are responsible for the accuracy of the references. 

12. Investigations involving human subjects require a specific state- 
ment in the “Methods” section that an appropriate institutional review 
board approved the project and/or that informed consent was obtained 
from both legal guardians and/or child, if appropriate. 

13. Illustrations and tables from other publications should be suitably 
acknowledged, with written permission from publisher and author. Brief 
acknowledgments to specific contributors directly involved in the 
content of the manuscript may be placed at the end of the text, before the 
references. 








Instructions for Authors 





“ediaCare Is 
strong relief 


made just for kids. 


Oral Decongestant Drops, Cough-Cold Formula 
NightRest 


la 


Deoongestart [rips 


Effective cough/cold relief just for children 
Reference; 1.Data on file, McNeil Consumer Products Company 


errno ng Company *Triaminic, DM, and Triaminico! are registered trademarks of 
Fort Washi PA 19034 SA Sandoz Consumer. Dimetapp, Robitussin, CF. and OM 
ashington U are registered trademarks of AH Robins Company. Inc 
McN, 1990 tPseudoephedrine HCI 





i 
FOR 
CHILDREN 


When he suffers with a fever, reduce it with Children’s or Junior Strength 
TYLENOL” acetaminophen. TYLENOL has a better safety profile than 
aspirin.’ In fact, there is no other pediatric antipyretic, OTC or Rx, safer for 
children.'2 And there's no other OTC antipyretic more effective.” 


So trust it for tough fever relief. Recommend... 


Children’s and Junior Strength 


® 


acetaminophen 


First choice for fever relief 








Call for Abstracts 


The American Pediatric Society and 
The Society for Pediatric Research an- 
nounce that the abstract deadline for 
the 1992 Annual Meeting (May 4-7, 
1992, Convention Center, Baltimore, 
Md) has been set as January 3, 1992. For 
further information, contact the APA 
Headquarters, 6728 Old McLean Vil- 
lage Dr, McLean, VA 22101 ([703]556- 
9222; FAX [703]556-8729), or the APS/ 
SPR Association ([708]427-0205; FAX 
[708] 427-1305). 


1992 Pediatric Cardiology 
Examination 


The American Board of Pediatrics will 
administer the Certifying Examina- 
tion in Pediatric Cardiology on Tues- 
day, August 11, 1992, in three US 
cities. 

Applications are available now. 
Registration will continue through 
January 31, 1992. The application fee 
for the examination is $1150, but ap- 
plications postmarked after Decem- 
ber 31, 1991, must include an addi- 
tional $200 late fee. New applications 
postmarked after January 31 cannot be 
accepted for the 1992 examination. 

Each application will be considered 
individually and must be acceptable 
to the Sub-board of Pediatric Cardi- 
ology. Please contact the American 
Board of Pediatrics for eligibility re- 
quirements. 

Reregistration materials will be 
mailed to eligible candidates on Jan- 
uary 2. The reregistration fee is $1050. 
Please direct inquiries to the Ameri- 
can Board of Pediatrics, 111 Silver Ce- 
dar Ct, Chapel Hill, NC 27514-1651 
([919] 929-0461). 


1992 Pediatric 
Hematology-Oncology 
Examination 


The American Board of Pediatrics will 
administer the Certifying Examina- 


AJDC—Vol 145, December 1991 


tion in Pediatric Hematology-Oncol- 
ogy Tuesday, August 11, 1992, in 
three US cities. 

Applications are available now. 
Registration will continue through 
January 31. The application fee for 
the examination is $1150, but appli- 
cations postmarked after December 
31, 1991, must include an additional 
$200 late fee. New applications post- 
marked after January 31 cannot be ac- 
cepted for the 1992 examination. 

Each application will be considered 
individually and must be acceptable 
to the Sub-board of Pediatric Hema- 
tology-Oncology. Please contact the 
American Board of Pediatrics for el- 
igibility requirements. 

Reregistration materials will be 
mailed to eligible candidates on Jan- 
uary 2. The reregistration fee is $1050. 
Please direct inquiries to the Ameri- 
can Board of Pediatrics, 111 Silver Ce- 
dar Ct, Chapel Hill, NC 27514-1651 
([919] 929-0461). 


The 1992 General 
Pediatrics Certifying 
Examination of the 
American Board of 
Pediatrics 


The 1992 General Pediatrics Certify- 
ing Examination will be administered 
Tuesday and Wednesday, October 27 
and 28, 1992, in various cities through- 
out the United States and Canada. 
For new applicants, regular regis- 
tration begins December 2, 1991, and 
continues through March 2, 1992. The 
registration fee is $1050. The regis- 
tration fee must accompany the com- 
pleted application material and be 
postmarked by March 2. On December 
2, 1991, application material will be 
sent to qualified residents at their 
training program addresses. How- 
ever, any resident who does not re- 
ceive the material by mid-December 
should request the material directly 
from the American Board of Pediat- 


rics. A three-part partial payment plan 
will be available for new applicants 
only. The deadline for participation 
in that plan is January 13; details will 
be included in the application mate- 
rial. Late registration for new appli- 
cants begins March 3. The late reg- 
istration fee is $1250, which includes 
a $200 nonrefundable late fee. The 
final deadline for receipt of applica- 
tions from new applicants is May 1. 

In mid-February, reregistration ma- 
terial will be mailed to active candi- 
dates who meet the examination re- 
quirements. Those who do not meet 
the examination requirement of hav- 
ing a copy of their permanent, unre- 
stricted license on file will not be sent 
the reregistration material. Regular 
reregistration begins February 17 and 
continues through April 17. Quali- 
fied individuals who do not receive 
the material by March 2 should re- 
quest the material directly from the 
American Board of Pediatrics. The re- 
registration fee is $950. The reregis- 
tration fee must accompany the com- 
pleted reregistration form and be post- 
marked by April 17. Late reregistra- 
tion begins April 18. The late 
reregistration fee is $1150, which in- 
cludes a $200 nonrefundable late fee. 
The final deadline for receipt of re- 
registration material is May 1, 1992. 

Site assignmentis based on the date 
of receipt of the application or the 
reregistration material. Seating may 
be limited at some sites, so early reg- 
istration is suggested. Correspon- 
dence to the American Board of Pe- 
diatrics should be sent to 111 Silver 
Cedar Ct, Chapel Hill, NC 27514-1651 
([919] 929-0461). 


Medical Management of 
Postobstructive Polyuria 


Sir.—Obstructive uropathy can be 
complicated by a defect in urinary 
concentrating ability that results in 
marked losses of water and electro- 
lytes after relief of the obstruction. 
We describe a neonate with posterior 
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*Values for osmalality are from urine; all other values are from serum. 


urethral valves who had a marked 
postobstructive diuresis. Hydrochlo- 
rothiazide and indomethacin were 
used to prevent dehydration. The 
defect in urine concentration and 
polyuria recurred on discontinua- 
tion of indomethacin and hydro- 
chlorothiazide therapy, but im- 
proved after therapy with both 
drugs was restarted. 


Patient Report.—A 6-day-old neonate 
was admitted for evaluation of abdominal 
distention, decreased urine output, 
swelling of the penis and scrotum, and 
poor feeding, which began 1 day before 
admission to the hospital. He was born at 
37 weeks’ gestation by normal spontane- 
ous vaginal delivery after normal preg- 
nancy and labor. He was discharged from 
the hospital at age 2 days. Results of 
physical examination showed marked 
distention and tenderness of the abdo- 
men, with swelling of the penis and 
scrotum. No abdominal masses were 
found on palpation. He had poor capil- 
lary refill, a blood pressure of 80/50 mm 
Hg, and a pulse of 140 beats per minute. 
On admission, serum electrolyte values 
were as follows: sodium, 116 mmol/L; 
potassium, 5.9 mmol/L; chloride, 88 
mmol/L; (with serum) bicarbonate, 
9 mmol/L; urea nitrogen, 15 mmol/L; and 
creatinine, 513 pmol/L. 

Placing a urinary catheter resulted in 
increased urine output and prompt im- 
provement of abdominal distention and 
scrotal swelling. Perfusion and serum 
electrolyte values improved with intrave- 
nous administration of 20 mL of normal 
saline per kilogram of body weight, fol- 
lowed by intravenous administration of a 
0.2% sodium chloride and 0.2% sodium 
bicarbonate solution. Serum electrolyte 
concentrations 24 hours after admission 
were as follows: sodium, 142 mmol/L; 
potassium, 4.2 mmol/L; chloride, 106 
mmol/L; bicarbonate, 15 mmol/L; urea 
nitrogen (with serum), 18 mmol/L; and 
serum creatinine, 248 pmol/L. Urine os- 
molality was 110 mOsm/kg, and serum 
osmolality was 301 mOsm/kg. Abdomi- 
nal ultrasonography study and avoiding 
cystourethrogram revealed bilateral hy- 
droureteronephrosis; a dilated, thick- 
walled bladder; a dilated posterior ure- 
thra; and bilateral severe reflux. A urine 
culture yielded a coagulase-positive 
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Staphylococcus, which was treated with 
intravenous antibiotics. 

After 48 hours of urinary drainage and 
intravenous administration of fluids to 
replace urinary and insensible fluid 
losses, the serum creatinine concentra- 
tion decreased to 44 pmol/L, and the se- 
rum electrolyte concentrations were nor- 
mal. The Table shows the serum 
electrolyte, urea nitrogen, creatinine, and 
urine osmolality values during the pa- 
tient’s initial 4 days in the hospital. Al- 
though these values remained essentially 
unchanged throughout the remainder of 
the hospitalization, urine output contin- 
ued to increase, reaching a maximum of 
1600 mL/d (21 mL/kg per hour) 9 days af- 
ter relief of obstruction. This was associ- 
ated with progressive weight loss and 
dehydration. Administration of hydro- 
chlorothiazide (1 mg/kg twice daily) to 
increase proximal tubular reabsorption of 
sodium and water resulted in only tran- 
sient improvement in the polyuria until 
indomethacin (1 mg/kg twice daily) was 
added (Figure). This led to stabilization of 
weight and marked reduction in urine 
output to normal levels (4.8 mL/kg per 
hour). Discontinuing these medications 
2 days later resulted in recurrence of the 
polyuria in association with weight loss 
and mild dehydration. Subsequent treat- 
ment with indomethacin and hydrochlo- 
rothiazide again resulted in a prompt re- 


sponse, with a decrease in urine output to 
normal amounts and stabilization of 
weight. As mentioned, no changes in se- 
rum creatinine or electrolyte values were 
noted during this time. After 1 week, hy- 
drochlorothiazide therapy was discontin- 
ued, and urine output did not increase. 
After 2 months of normal growth and 
development (the patient was in the 25th 
percentile for height and 20th percentile 
for weight for his age), indomethacin was 
discontinued, and the polyuria did not 
recur. 

Comment.—A period of postob- 
structive diuresis often occurs after 
relief of urinary tract obstruction 
and this can be associated with a 
decrease in the ability to maximally 
concentrate urine.’ This impair- 
ment of the ability to concentrate 
urine after the initial period of 
postobstructive diuresis is usually 
transient, and most patients regain 
the ability to concentrate urine ap- 
propriately days to months after re- 
lief of obstruction.” A number of 
factors appear to contribute to post- 
obstructive diuresis. Intravascular 
volume is often expanded before 
relief of the obstruction, and a 
physiologic diuresis would be ex- 
pected to occur after relief of ob- 
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struction. Accumulation of natri- 
uretic factors in response to the 
volume expansion may also play a 
role in postobstructive diuresis.” In 
addition, obstruction results in the 
accumulation of urea, which may 
also induce a postobstructive solute 
diuresis, with large losses of so- 
dium and water.’ Finally, there 
may* or may not? be a relationship 
between obstruction complicated 
by urinary tract infection and im- 
paired ability to concentrate urine. 
Although data on the relative in- 
volvement of each of these factors 
in humans are lacking, the patho- 
genesis of postobstructive diuresis 
is probably multifactorial. 

Although there may be multiple 
defects in distal tubular function, the 
return of normal function to individ- 
ual areas of the distal tubule can vary. 
The ability to maximally concentrate 
urine, which is a function of the most 
distal segment of the nephron, 
should, thereforre, also be the most 
vulnerable to increased intrapelvic 
pressure.’ A group of infants who, 
after relief of urinary tract obstruc- 
tion, had an initial defect in aldo- 
sterone responsiveness in association 
with polyuria were studied by Heij- 
den et al.” The excessive urinary so- 
dium losses improved in most of the 
patients, but in some patients poly- 
uria persisted for as long as 10 years 
after surgical relief of the obstruction. 
This was thought to be caused by 
collecting tubule unresponsiveness to 
antidiuretic hormone. 

The clinical findings of polyuria, 
hypotonic urine, dehydration, and 
unresponsiveness to administration 
of exogenous antidiuretic hormone 
are the hallmarks of nephrogenic di- 
abetes insipidus. This phenomenon 
may persist for years in some patients 
with postobstructive nephropathy. 
Conventional therapy has included 
sodium restriction and use of thia- 
zide diuretics. This treatment causes 
a decrease in extracellular fluid vol- 
ume, which leads to a mild reduction 
in glomerular filtration rate. As a re- 
sult, proximal tubular reabsorption 
of sodium and water is increased, and 
because less water is delivered to the 
distal nephron, urine output is re- 
duced.’ More recently, however, 
prostaglandin synthetase inhibitors 
have also been found to be effective 
in the treatment of hereditary neph- 
rogenic diabetes insipidus" and in 
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one case of postobstructive acquired 
nephrogenic diabetes insipidus.” 

Prostaglandin synthetase inhibitors 
may improve renal concentrating abil- 
ity in patients with postobstructive 
nephropathy by inhibition of the pros- 
taglandin-mediated suppression of 
adenylate cyclase and by an antidi- 
uretic hormone-independent mech- 
anism, such as an increase in med- 
ullary tonicity." By inhibiting med- 
ullary prostaglandin synthesis, the in- 
hibitors increase cyclic adenosine 
monophosphate production by the 
kidney’ and enhance antidiuretic hor- 
mone responsiveness.” Prostaglan- 
din synthetase inhibitors also increase 
solute reabsorption in the medullary 
segment of the thick ascending limb 
of Henle’s loop.’* This increased so- 
dium reabsorption results in less distal 
sodium and water delivery, so that 
fractional free water clearance is re- 
duced, and the urine-plasma osmo- 
lar ratio is increased. The net result is 
a decrease in urine output.” Pros- 
taglandin synthetase inhibitors may 
also decrease glomerular filtration rate 
and thereby decrease solute delivery 
to the tubule. It is also possible that 
increased urea retention plays a role 
in the antidiuresis associated with the 
use of indomethacin.” 

Several investigators have studied 
the use of thiazide diuretics and pros- 
taglandin synthetase inhibitors, in- 
dividually and simultaneously, in the 
treatment of nephrogenic diabetes in- 
sipidus.*"'*” Most of these studies 
involved patients with congenital 
nephrogenic diabetes insipidus. How- 
ever, Davidai et al? described the case 
of a 5-year-old child with posterior 
urethral valves who had persistent 
marked postobstructive polyuria 
(6200 mL of urine excreted per day) 
with an inability to produce a urine 
concentration of higher than 59 
mOsnV/Kg. Treatment with indom- 
ethacin corrected the increased uri- 
nary excretion of prostaglandin E,, 
increased renal adenosine monophos- 
phate production, and resulted in par- 
tial improvement in the uri con- 
centrating defect. Subsequent addi- 
tion of a thiazide to the treatment 
regimen restored the child’s urinary 
concentrating ability. The additive ef- 
fect of thiazides and indomethacin in 
the treatment of children with con- 
genital nephrogenic diabetes insipi- 
dus has also been reported." Al- 
though the use of prostaglandin 


synthetase inhibitors in children 
with nephrogenic diabetes insipi- 
dus has been previously re- 
ported," we could not find re- 
ports of their use in neonates with 
obstructive uropathy. 

The response of our patient to hy- 
drochlorothiazide and indomethacin 
(Figure) demonstrates the effective- 
ness of this combination in the treat- 
ment of postobstructive nephrogenic 
diabetes insipidus. Initial treatment 
with hydrochlorothiazide resulted in 
a transient weight gain and decrease 
in urine output. However, the addi- 
tion of indomethacin resulted in sta- 
bilization of weight and a marked re- 
duction in urine output. This was not 
likely due to a decrease in glomerular 
filtration rate, as the serum creati- 
nine concentration remained stable 
when indomethacin was added to 
therapy. Efficacy of therapy was fur- 
ther documented by the recurrence 
of polyuria and weight loss after dis- 
continuation of the medications and 
subsequent improvement after rein- 
stitution of therapy. 

Few data exist concerning the 
use of indomethacin and hydro- 
chlorothiazide in neonates with ac- 
quired nephrogenic diabetes insipi- 
dus. Although no controlled trials 
regarding the use of indomethacin 
and hydrochlorothiazide in this set- 
ting have been reported, this case 
demonstrates their effectiveness in 
the treatment of postobstructive 
polyuria in neonates. It is unclear 
whether increased prostaglandin 
production is the primary cause of 
this disorder or merely a secondary 
response to another primary renal 
insult. However, the use of indom- 
ethacin, in combination with hy- 
drochlorothiazide, may be a safe 
and effective treatment for infants 
and children with persistent post- 
obstructive polyuria. 

WILLIAM E. SMOYER, MD 

Division of Nephrology 

Children’s Hospital of 
Philadelphia 

34th Street and Civic Center 
Boulevard 

Philadelphia, PA 19104 


The author would like to thank Bernard S. 
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A Third Pattern of 
Disease Progression in 
Children Infected 

With Human 
Immunodeficiency Virus 


Sir.—We read with interest the arti- 
cle by Blanche et al' on infants with 
perinatally acquired human immun- 
odeficiency virus (HIV) infection. We 
too have noted a bimodal pattern of 
HIV-related disease in our pediatric 
patients with acquired immunodefi- 
ciency syndrome (AIDS).* In the last 
few years we have become aware of 
a third pattern of HIV infection in 
children, namely, severe manifesta- 
tions of disease early in life that lessen 
over the next 5 to 10 years without 
antiretroviral therapy. This pattern is 
illustrated in the following patient re- 
ports of three HIV-infected children 
born to drug-abusing mothers. 


Patient Reports. —PATIENT 1.—A_ 10- 
year-old black twin boy was born be- 
tween 34 and 36 weeks’ gestation. He 
weighed 1520 g at birth. His Apgar scores 
were 8/9 at 1 and 5 minutes. The boy had 
an uncomplicated neonatal course and 
was discharged after 2 weeks weighing 
1950 g. Within his first 10 months of life 
he had six admissions, two of them pro- 
longed, for diarrhea, dehydration, bron- 
chiolitis, failure to thrive, and develop- 
mental delay. He had no opportunistic 
infections at this time. By age 2 years, the 
failure to thrive and developmental delay 
began to improve. By age 4 years, he de- 
veloped lymphocytic interstitial pneumo- 
nia (Centers for Disease Control [CDC] 
Class P2C) by clinical criteria.** At this 
writing, he had growth retardation, mild 


right heart failure secondary to chronic 
pneumonitis, and infection with Myco- 
bacterium avium-intracellulare (his first op- 
portunistic infection), putting him in 
CDC Class P2D1 as well.* Until recently, 
the boy attended school with his unin- 
fected twin and did very well. One year 
he had perfect school attendance. 
PATIENT 2.—A 5-year-old black girl had 
been admitted at age 4 months for pneumo- 
nia. No lung biopsy was performed and no 
pathogen was everisolated. She responded 
clinically to empirically administered sul- 
famethoxazole and trimethoprim. The in- 
fant was hospitalized again at age 5 months 
for vomiting and diarrhea; during this hos- 
pitalization she was treated for an Escheri- 
chia coli urinary tract infection. At age 8 
months, she had developmental delay, 
thrush, hepatosplenomegaly, and lym- 
phadenopathy. At age 9 months, she was 
hospitalized again for vomiting and diar- 
rhea. She has developed lymphocytic inter- 
stitial pneumonitis (CDC Class P2C),** but 
at this writing had no other acute illnesses 
(aside from otitis media) in the previous 
four years, and was developmentally nor- 


PATIENT 3.—A 34-year-old black boy 
was born with a ventricular septal defect. 
He had congestive heart failure at age 1 
month necessitating hospitalization and 
therapy with digitalis. At ages 6 and 8 
months, he was admitted for aseptic 
meningitis. At age 11 months, he was 
admitted for pneumonia, at which time 
he was noted to have diffuse lymphade- 
nopathy. At age 13 months, the boy was 
admitted for Salmonella osteomyelitis of 
the left shoulder. Lymphadenopathy and 
thrush were noted during a physical ex- 
amination. Hemoglobin electrophoresis 
showed AA. After being success- 
fully treated for his osteomyelitis, he had 
no further hospitalizations or serious in- 
fections, and at this writing was classified 
as CDC Class P2A. 


Comment.—These cases highlight 
the difficulty of predicting early in 
life who among our HIV-infected in- 
fants will have the “rapid” form of 
the disease’? and who will not. Fail- 
ure to identify opportunistic infec- 
tions in these HIV-infected children 
with multiple hospitalizations under 
age 1 year appears to be a critical 
prognostic sign. 
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In Reply.—We fully agree with the 
comments by Drs Katz and McNa- 
mara regarding the various types 
of disease progressions in children 
infected with (HIV). Indeed, some 
patients with a “borderline” or an 
unusual progression might not per- 
fectly fit into our description of a 
“bimodal population” of children 
according to the progression of the 
disease.’ We followed up a child, 
perinatally infected with HIV, who, 
at age 4 months, developed Pneu- 
mocystis carinii pneumonia. Three 
years later she was well, with no 
neurologic impairment or second- 
ary infection. Her most recent CD4 
cell count was over 1.5 109/L, and 
the results of her in vitro lympho- 
cyte proliferation tests became pro- 
gressively normal, showing an as- 
sociation between the clinical and 
immunologic improvements. In 
most cases of HIV-infected chil- 
dren, there is a correlation between 
the severity of the symptoms and 
the impairment of the immune sys- 
tem or the intensity of the viral 
load. However, it is more impor- 
tant and useful to show the prog- 
nostic value of these tests when 
performed early in life, before the 
occurrence of symptoms. Rodgers 
et al? suggested that the outcome 
of the disease was worse for chil- 
dren with a positive polymerase 
chain reaction test for HIV-DNA 
rapidly after birth, than for those 
whose polymerase chain reaction 
test result became positive later in 
life. However, our experience is 
slightly different. Finally, more re- 
cent techniques such as quantita- 
tive DNA polymerase chain reac- 
tion, plasma viral culture, and 
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RNA polymerase chain reaction are 
under evaluation in infants, and to- 
gether with the assessment of the 
immune function, might bring 
valuable prognostic information. 
This will become more helpful with 
the development of treatment pro- 
tocols in newborns. 
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Hydrocele in Kawasaki 
Disease: Importance in 
Early Recognition of 
Atypical Disease 


Sir.— Kawasaki disease (KD) is an acute 
febrile mucocutaneous vasculitis of un- 
known cause occurring in infants and 
children.’ Diagnostic criteria for KD 
have been defined by the Centers for 
Disease Control? and are shown in Ta- 
ble 1. In the last decade, cases of atyp- 
ical KD (AKD) have been reported that 
do not meet these criteria, but that have 
a very high coronary artery complica- 
tion rate and mortality.*'* These cor- 
onary complications can safely be pre- 






Fever for =5 days 


Presence of four of the following 
five conditions: 






Bilateral conjunctival injection 






Change(s) in the mucous 
membranes of the upper 
respiratory tract, such as 
reddened pharynx, 
reddened lips, 
dry fissured lips, 
and strawberry tongue 










Changes of the peripheral 
extremities, such as 
peripheral edema, 
peripheral erythema, 
and desquamation 







Rash, primarily truncal 
(polymorphous, but 
nonvesicular) 






Cervical lymph glands =1.5 cm 






Illness unexplained by other 
known disease processes 





vented with intravenous immunoglo- 
bulin if administered within 10 days of 
the beginning of illness.'*'* In AKD, 
diagnosis is often delayed, preventing 
this effective early therapy.* We re- 
port five cases of KD (the first three of 
which are atypical cases) with devel- 
opment of a hydrocele by 10 days after 
illness began. To our knowledge, this 
is the first report of hydrocele with KD, 
and these findings may aid in early 
diagnosis and treatment of AKD. The 
diagnosis of hydrocele was made by 
the same infectious diseases consult- 
ant between 1980 and 1990. During 
this time, 44 cases of KD were reported 
at our hospital; 28 occurred in males, 
six of whom had AKD. 


Patient Reports. —PATIENT 1.—A previ- 
ously well 10-month-old Chinese boy 
presented with a 4-day history of fever 
unresponsive to amoxicillin, irritability, 
and diarrhea, and a 2-day history of 
truncal rash with perineal accentuation. 
Initial examination revealed an irritable 
infant with a temperature of 38.3°C, gen- 
eralized rash, and shotty cervical lym- 
phadenopathy. Results of the remainder 
of the examination were normal. Two 
days after admission to the hospital, an 
asymptomatic, transilluminating, moder- 
ate-sized, noncommunicating hydrocele 
of the left testicle developed. There was 
no inflammation or tenderness. Six days 
after admission, results of an echocardio- 
gram revealed an aneurysm of the left 
coronary artery. After therapy with in- 
travenous immunoglobulin (400 mg/kg of 
body weight per day) and aspirin (100 
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No. of CDC 
Criteria 
Fulfilled 







Patient Age, 






2 11 i 
3 23 4 
4 36 5 
5 44 5 





*CDC indicates Centers for Disease Control; ESR, erythrocyte sedimentation rate; and LCA, left coronary artery. 


mg/kg of body weight per day) was 
started, fever and mood improved within 
24 hours. On day 8 of his hospital stay, 
periungual desquamation occurred. 
Follow-up 1 week later showed complete 
resolution of the hydrocele. 

PATIENT 2.—A previously well 11- 
month-old white boy presented with a 
5-day history of a rectal temperature of up 
to 40.8°C and generalized rash with per- 
ineal accentuation. He was irritable and 
anorexic. He had a mild cough and clear 
rhinorrheal discharge for 3 days. Results 
of initial examination revealed an irritable 
infant with a temperature of 39.2°C, non- 
exudative pharyngitis, truncal rash, pal- 
mar erythema, and foot edema. Results 
of the rest of the examination were nor- 
mal. Results of an echocardiogram on day 
3 of hospitalization revealed proximal left 
coronary artery dilatation of 4.0 mm. Ad- 
ministration of intravenous immunoglob- 
ulin (400 mg/kg of body weight per day) 
and aspirin (100 mg/kg of body weight 
per day) was followed by resolution of 
fever and improved mood by the next 
day. Five days after admission to the 
hospital, a transilluminating, small, non- 
communicating hydrocele of the right 
testicle developed that was not present 
on admission; this hydrocele was asymp- 
tomatic and nontender, with no inflam- 
mation. On day 7 of the hospital stay, 
periungual desquamation occurred. 
Follow-up 1 week later showed complete 
resolution of the hydrocele. 

PATIENT 3. — A 23-month-old white boy 
presented with a 6-day history of a tem- 
perature of up to 39°C, unresponsiveness 
to amoxicillin, and generalized rash, and 
a 2-day history of red, cracked lips and 
red eyes. Results of initial examination 
revealed a febrile child with a tempera- 
ture of 39.4°C, clear rhinorrheal dis- 
charge, bilateral nonexudative conjunc- 
tivitis, erythematous cracked lips, 
strawberry tongue, generalized rash with 
perineal accentuation and desquamation, 
and a transilluminating small hydrocele 
of the right testicle. The hydrocele was 
noncommunicating and asymptomatic, 
with no inflammation. Results of an 
echocardiogram were normal. The pa- 
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Aneurysm 
Occurred 
(Location) 


Desquamation 
Occurred 





12 8 (LCA) 10 (right testicle) 8 108 

13 None 6 (right testicle) 10 23 

None None 7 (left testicle) 7 114 
9 None 10 (left testicle) 


tient’s temperature returned to normal 
after intravenous immunoglobulin 
(400mg/kg of body weight per day) and 
aspirin (100 mg/kg of body weight per 
day) were administered on day 4 of hos- 
pitalization. Periungual desquamation 
occurred on day 7 of the hospital stay. 
Records from hospital admissions at ages 
5, 6, and 12 months and a parental report 
of the child’s health history did not reveal 
hydrocele. On 2-week follow-up, the hy- 
drocele had resolved. 

PATIENT 4.—A previously well 3-year- 
old American Indian boy presented with 
a 7-day history of fever, cervical lym- 
phadenopathy with tenderness, red 
eyes, red tongue, and arthralgias. He was 
unresponsive to amoxicillin, which 
was substituted with erythromycin eth- 
ylsuccinate andsulfisoxazole after devel- 
opment of a generalized rash. Results of 
initial examination revealed a tempera- 
ture of 38.6°C; bilateral nonexudative 
conjunctivitis; dry, erythematous 
cracked lips; a red tongue; bilateral cervi- 
cal lymphadenopathy with tenderness; 
indurated edema of the hands and feet; a 
desquamating perineal rash, and a trans- 
illuminating small hydrocele of the left 
testicle (which had not occurred previ- 
ously by parental report). The noncom- 
municating hydrocele was nontender, 
with no inflammation. Results of an 
echocardiogram were normal. Treatment 
with intravenous immunoglobulin 
(400 mg/kg of body weight per day) and 
aspirin (100 mg/kg of body weight per 
day) on admission resulted in resolution 
of fever the next day. Results of a 
follow-up examination revealed com- 
plete resolution of the hydrocele. 

PATIENT 5.—A previously well white 
boy aged 3 years 8 months presented 
with a 7-day history of fever that was un- 
responsive to amoxicillin and a general- 
ized rash. For 4 days before admission to 
the hospital, he had red eyes and a red 
tongue. Results of initial examination re- 
vealed a rectal temperature of 39.5°C, ir- 
ritability, bilateral nonexudative conjunc- 
tivitis, strawberry tongue, rash, and 
hepatomegaly. Results of the rest of the 
examination were normal. Periungual 


Day of Iliness on Which 


Hydrocele 
Occurred Was 
(Location) 


6 (left testicle) 10 










desquamation occurred on day 2 of hos- 
pitalization, and a transilluminating 
moderate-sized hydrocele of the left tes- 
ticle developed on day 4. The hydrocele 
was communicating, and asymptomatic 
with no inflammation. Results of an 
echocardiogram were normal. He was 
treated with aspirin (100 mg/kg of body 
weight per day) on day 2 of hospitaliza- 
tion, with resolution of the fever by day 
5. The hydrocele was surgically excised 
2 years later. 

Other diagnoses were excluded for these 
patients based on negative results of the fol- 
lowing tests (if indicated): complete blood 
cell count; urinalysis; lumbar puncture; 
bacterial cultures of blood, urine, throat, 
and cerebrospinal fluid; viral cultures of 
stool, throat, nasopharynx, and cerebrospi- 
nal fluid; viral serologic tests, including the 
monospot test; antistreptolysin-O titer; 
tests to identify antinuclear antibody and 
rheumatoid factor; chest roentgenogram; 
abdominal ultrasound; and measurement 
of immunoglobulins. 

Comment. — Although initially 
thought to be a benign febrile illness in 
children, KD has been found to have 
significant complications, a mortality 
rate of up to 2%,' and a coronary artery 
aneurysm or ectasia rate of 15% to 
25%. Most of these coronary dilata- 
tions have resolved on follow-up an- 
giography and echocardiography, but 
vessel wall abnormalities often per- 
sist!”"*; the ultimate fate of patients 
with these coronary abnormalities, in- 
cluding risk for future ischemic heart 
disease, is unknown.’ In fact, there are 
several reports of myocardial infarc- 
tion or sudden death months to years 
after an illness suggestive of KD." 
Administration of intravenous immu- 
noglobulin combined with high-dose 
salicylate therapy is known to signifi- 
cantly decrease the coronary complica- 
tion rate.™*!5 The ultimate long-term 
benefits of this therapy are yet to be de- 
fined. No published studies have 
been conducted that suggest a benefit 
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of therapy if begun after the 10th day of 
illness. '*'° 

In the last decade, there have been 
many reports of KD that does not 
satisfy the diagnostic criteria of the 
condition, but that are complicated 
by a high rate of coronary abnormal- 
ities (90%) or mortality (35%).* In 
most of these atypical cases, diagno- 
sis was made late in the disease pro- 
cess, when results of echocardiog- 
raphy or autopsy revealed coronary 
dilatation or aneurysm. For effective 
early intravenous immunoglobulin 
therapy in these cases, diagnostic 
clues before the 10th day of illness 
are needed. Reported herein are five 
patients (Table 2) with KD in whom 
hydrocele developed by day 10 of ill- 
ness. The first three patients had 
AKD. In all but one patient, there 
was complete resolution of hydro- 
cele within 2 weeks of the acute 
illness. To our knowledge, the find- 
ing of hydrocele in KD has not been 
previously reported. A possible 
mechanism for development of hy- 
drocele is suggested by reports of a 
high incidence of spermatic cord and 
testicular arteritis discovered at au- 
topsy of subjects with KD.*** 

In 1976, Tanaka et al% reported tes- 
ticular arteritis in five (23%) of 22 au- 
topsies of subjects with KD and in four 
(36%) of 11 autopsies of infants with 
KD. Infantile periarteritis nodosa and 
KD are now considered the same 
disease,“ and studies of infantile 
periarteritis nodosa have reported a 
high incidence of testicular or sper- 
matic cord arteritis at rh fe three 
(25%) of 12 in a 1963 review” and nine 
(60%) of 15in a 1977 review.” The 1977 
review Landing and Larson re- 
ported hydrocele in eight (75%) of 12 
infants with infantile periarteritis no- 
dosa.” In fact, in Henoch-Schénlein 
purpura” and classic adult poly- 
arteritis nodosa,* testicular arteritis is 
not uncommon, and hydrocele has 
been reported with these conditions. 
This may be a sympathetic effusion 
resulting from the underlying arteritis 
inflammation. 

Although the finding of hydrocele in 
KD needs to be confirmed in prospec- 
tive studies, we suggest that develop- 
ment of a hydrocele during an acute fe- 
brile illness is suggestive of KD, and 
that identifying hydrocele may aid in 
the early diagnosis and effective 
treatment of KD. Hydrocele is a par- 
ticularly useful sign of possible dis- 
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ease in infants with atypical presen- 
tations of Kawasaki disease. 
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William B. Strong, MD 


d Cora can I get something that 
I'd like” hit me like a Mike 


Tyson uppercut to the solar plexus. 
The sports metaphor is intentional. I 
enjoy sports participation more than 
as a spectator. 


Tiny Tim Remembered 


Sir. —Of all the haunting images that 
moved the hardened heart of Eben- 
ezer Scrooge on that infamous Christ- 
mas Eve, the picture of Tiny Tim 
seemed to touch him most deeply. 
Tiny Tim, perhaps the most pathetic 
yet endearing character in Dickens’ 
story, A Christmas Carol, suffered 
from a crippling condition. “Alas for 
Tiny Tim, he bore a little crutch and 
had his limbs supported by an iron 
frame.” Sitting by the fire after Christ- 
mas dinner, Bob Cratchit held Tim’s 
“. , . withered little hand in his, as if 
he loved the child, and wished to 
keep him by his side, and dreaded 
that he might be taken from him.” 
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Max is my grandson; he’s only age 
41⁄2 years. He knocked me out in Toys 
“R” Us with the above question. I 
rarely see my daughter Beth and her 
three children since they live in New 
Hampshire. This past April, I was re- 
ally looking forward to seeing them. 
I dreamt and fantasized about how 
much fun we were going to have 
playing together. Until now, its been 
mainly with blocks and Legos. Legos 
are my favorite. Well, it was spring 
and I thought it would be fun to play 
catch and bata ball with Max and Car- 
oline, his sister. Willis stilla bit young 
for baseball; he’s only age 18 months. 
So, after I arrived for my 2-day visit 
and settled in, I inventoried all the 
kids’ toys. No baseball parapherna- 
lia! It was time to go to Toys “R” Us for 
some baseball gloves and a tee-ball 
set. Boy! Were we going to have fun! 
Grampa was in hog heaven. “Max, 
how'd you like this glove?” “What 
about you, Caroline?” “What color 
ball should we get?” “We need a light 
bat so nobody gets hurt.” It hap- 
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Dickens has little more to say 
about the boy’s illness. Tim might 
have had any one of a number of 
congenital abnormalities of his 
limbs. In an age before corrective 
surgery and prosthesis, he was likely 
destined to remain a cripple for life. 
Tiny Tim’s condition, however, was 
more serious. The Ghost of Christ- 
mas Present observed to Scrooge: “I 
see a vacant seat in the poor chimney 
corner, and a crutch without an 
owner carefully preserved. If these 
shadows remain unaltered by the 
Future, the child will die.” Even the 
most casual Dickens reader must 
occasionally wonder about the na- 
ture of this crippling, eventually fatal 
disease. 
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pened after we (I) made some super 
selections and were headed toward 
the sales counter. That’s when Max 
chopped me down. Trailing on my 
left side, he threw a sneak punch. 
POW! It took a moment for me to 
catch my breath, to get my defenses 
up. But what defense is there for a lit- 
tle boy who innocently looks up at 
you and asks “Now grampa, can I get 
something that I'd like?” What a fan- 
tastic lesson; one that I espouse every 
day asa pediatrician, but was blinded 
by my own selfish desires. Sure, I 
wanted these for the children. STOP! 
Examine that last sentence. It began 
“I wanted,” not what Max and Car- 
oline wanted. All Max wanted was a 
little truck. Max got his truck and I got 
an incredible lesson, and one that I 
hope I never forget. Thanks, Max. 

I do not believe this little vignette 
is a unique experience. How often do 
we do for others what we would 
want them to do for us rather than 
doing for them what they want to be 
done for them? 























In 1843, when Dickens wrote A 
Christmas Carol, approximately one 
half of the English population was 
affected with tuberculosis. It was the 
single greatest cause of death and 
disease in the western world.' It was 
particularly common among families 
of the lower classes. Tuberculosis 
tended to pass from one generation 
to the next in families during the 
winter months when the house was 
closed against the cold and parents 
huddled with their children for 
warmth.’ It is possible that Bob or 
Mrs Cratchit had tuberculosis, and 
passed it on to Tiny Tim, who devel- 
oped a pulmonary infection initially. 
He may have experienced hematog- 
enous spread because of malnutri- 
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tion and altered immunity. (It was 
not easy to feed a family of eight on 
15 “bob” a week.) Bone and joint 
complications accompany primary 
pulmonary tuberculosis in as many 
as 5% of children, according to a rel- 
atively recent review.’ It is easy to 
imagine that these complications oc- 
curred more commonly 150 years 
ago. 

Tuberculous spondylitis was first 
described by Percivall Pott in 1779.° 
The thoracic vertebrae are the most 
commonly affected, and the majority 
of cases in children occur between 
the ages of 3 and 10 years.* Patients 
experience pain and stiffness, fol- 
lowed by wasting, fatigue, and fever. 
Degeneration of the spine leads to 
shortened trunk height as the ribs 
descend into the pelvis, perhaps the 
reason Tim was “Tiny.”* Paraplegia 
accompanies tuberculosis of the 
spine, with involvement of the 
midthoracic vertebrae in as many as 
25% of patients.* Death occurs if 
the tuberculosis abscess ruptures 
through the dura and drains into the 
spinal canal.* 

Tiny Tim did not die, because 
Scrooge changed his ways and be- 
came “a second father” to him. Eben- 
ezer could have paid for Tiny Tim to 
be moved to a sanatorium like the 
“Royal Sea Bathing Infirmary for 
Scrofula” in Margate, England, 
which was started in 1791.' There, 
Tiny Tim would have enjoyed good 
hygienic conditions, rest, and ade- 
quate nutrition and recumbency in 
the fresh salt air. He would have 
been fitted with a custom fixative 
apparatus such as the Davis spinal 
assistant. Thus, he would have re- 
covered some of his leg function and 
experienced remission of his disease. 

There are many possible causes for 
Tiny Tim’s affliction. Other forms of 
hematogenous osteomyelitis or sep- 
tic arthritis can cause a crippling fatal 
condition. Diseases such as these, 
however, cause a child to be acutely 
ill, and hardly energetic enough to 
accompany his father to church as 
Tim did that Christmas. A myelo- 
meningocele could cause a crippling 
condition like the one that affected 
Tiny Tim. Death in a child with this 
defect could result from urosepsis—a 
complication of a neurogenic 
bladder—or from erosion of the skin 
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above the defect, and meningitis. 
Leukemia with bone involvement 
could lead to a crippling, fatal condi- 
tion. One expects the victim to ap- 
pear more sick than Tim. In the case 
of this malignancy, one also has to 
assume that Tim experienced a spon- 
taneous remission after Scrooge’s 
reformation.° 

Nutritional deficiences represent 
another group of possible causes for 
Tiny Tim’s malady. Scurvy, a defi- 
ciency of vitamin C, might account 
for his symptoms. This deficiency, 
first described by Sir Thomas Barlow 
in the late 19th century, causes pain- 
ful, swollen legs, pseudoparalysis, 
fractures of the epiphyseal plates, 
weakness, lethargy, and arthralgias. 
Children with scurvy may also have 
visceral and oropharyngeal bleed- 
ing. Death may occur after cerebral 
hemorrhage.’ The patients described 
by Barlow were younger than Tim, 
between 6 and 15 months of age in 
most instances.’ More importantly, 
scurvy did not occurin the very poor, 
since potatoes were a major source of 
dietary starch.’ Potatoes were a part 
of the Cratchits’ diet. They feasted on 
goose, apple sauce, and potatoes 
that Christmas Eve. Without a 
doubt, this meal was better than their 
average daily fare. However, only 
one medium-sized potato a day is 
required to prevent the clinical man- 
ifestations of scurvy.” 

Tiny Tim could also have suffered 
from vitamin D-deficient rickets. 
The burning of fossil fuels during the 
19th century blackened the skies 
over European and American cities. 
Air pollution filtered out the sunlight 
and caused epidemic rickets.° In the 
most advanced stages, rickets can 
cause deformity of the thoracic cage, 
such as pigeon breast and kyphosco- 
liosis, as well as bowed legs, knock- 
knees, and coxa vara. Even when se- 
verely affected, children with rickets 
are usually not crippled; and rickets 
alone would rarely be fatal.’ 

Tuberculosis was common in Dick- 
ens’ England. Many of his contem- 
poraries suffered from the disease. In 
literature, it was pictured as a tragic 
yet romantic, gradually wasting pro- 
cess that affected rich and poor alike. 
The prevalence of tuberculosis and 
its popularity as a literary theme may 
have influenced Dickens’ portrayal 


of Tiny Tim’s affliction.’ 

One hopes that a physician of this 
decade would never allow Tim’s con- 
dition to progress to such an ad- 
vanced state. Tuberculosis would be 
suspected if this sickly, anergic boy 
with pneumonia were referred to a 
medical center. The diagnosis would 
be made quickly by gastric lavage 
and Ziehl-Neelsen stain, or broncho- 
alveolar lavage with tuberculostearic 
acid assay, before the onset of sec- 
ondary hematogenous spread. The 
incidence of tuberculosis is on the 
rise, especially in areas of poverty. 
The practitioner of today would do 
well to heed the words of a somber 
Bob Cratchit: “I am sure we shall 
none of us forget poor Tiny Tim, 
shall we?” 

MAJ CHARLES W. CALLAHAN, JR, 
DO, MC, USAR 
Section of Pulmonary Medicine 
St Christopher's Hospital 
for Children 
Philadelphia, PA 19134 


The opinions expressed by the author are 
not to be construed as being official or as re- 
flecting the views of the Department of the 
Army or the Department of Defense. 

I thank Howard Panitch, MD, and Daniel 
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According to the NHLBI* 
Expert Panel Report... 


«Cromolyn sodium 

is currently the 

best nonsteroidal 
anti-inflammatory drug 
for asthma....%" 


“National Heart, Lung, and Blood Institute 


Reference: 1. National Heart, Lung, anc Blood institute: Guidelines 
lor the diagnosis and management of asthma. National Asthma 
Education Program, Expert Panel Report. Draft. January 17, 1991 
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Cautionary Note on the Use of Empiric Ceftriaxone for 
Suspected Bacteremia 


E mpiric use of parenteral ceftriax- 

one sodium is becoming in- 
creasingly prevalent in the treatment 
of suspected occult bacteremia in 
young, highly febrile children who 
lack an apparent focal infection other 
than presumed viral upper respira- 
tory tract infection. This strategy has 
begun to pervade clinical practice in 
the absence of any published data to 
prove its efficacy. The authors of two 
recent exercises in decision analysis 
conclude that empiric antimicrobial 
therapy is the most cost-effective and 
clinically beneficial treatment strat- 
egy and recommend its use.'? We 
write to express concern and urge 
caution in adopting this approach 
lest it further complicate the difficult 
task of treating occult bacteremia by 
requiring a more extensive evalua- 
tion and generating a potentially am- 
biguous database. 

Occult bacteremia is a relatively 
common problem in pediatric pa- 
tients, occurring most often in chil- 
dren between ages 3 and 36 
months with temperatures of at 
least 38.9°C. Numerous reports 
have identified an incidence of bac- 
teremia in approximately 3% to 6% 
of patients from both the private 
and public sectors.** By far, the 
most common bacterial species as- 
sociated with occult bacteremia is 
Streptococcus pneumoniae. Much less 
frequently, Haemophilus influenzae 
type b and Neisseria meningitidis are 
implicated. Young age and high fe- 
ver are risk factors for bacteremia. 
The presence of various clinical or 
laboratory features, such as sei- 
zures or elevated sedimentation 
rate or white blood cell count, may 
further increase the likelihood of 
bacteremia. However, no single 
feature or combination of clinical or 
laboratory parameters identifies all 
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patients with bacteremia at the 
time of initial presentation. Accord- 
ingly, some authorities have made 
the controversial recommendation 
to routinely obtain blood cultures 
from all children at risk for occult 
bacteremia in the hope of achieving 
an early diagnosis.‘ 

The outcome of patients with oc- 
cult bacteremia is influenced by a 
number of factors, including the 
host, the pathogen, and perhaps the 
empiric initiation of antimicrobial 
therapy. In many patients, bactere- 
mia clears spontaneously; in others, 
a focal infection, such as otitis media 
or pneumonia, develops within the 
next 24 to 48 hours, thereby directing 
the initiation of specific therapy in an 
acceptably timely fashion. Some pa- 
tients remain persistently bacteremic 
while others develop serious focal 
infections, including meningitis, the 
latter approximately 4% of the time.’ 
The prime rationale for empirically 
treating all patients with suspected 
occult bacteremia is prevention, if 
possible, of this most serious 
complication— meningitis. 

This leads us to ask two questions: 
(1) Are blood cultures essential in 
treating patients with suspected oc- 
cult bacteremia? (2) Will empiric ther- 
apy successfully prevent the devel- 
opment of serious complications of 
bacteremia? Review of medical 
records of patients with occult bacte- 
remia seen at the Yale-New Haven 
(Conn) Hospital showed that nine of 
21 patients with serious focal com- 
plications or persistent bacteremia 
returned to the emergency depart- 
ment because of continued symp- 
toms and signs before notification 
about positive blood cultures.* Fur- 
thermore, a study regarding the use- 
fulness of blood cultures employing 
decision analysis technique implied 


that a “no blood culture” strategy 
had the highest utility.” Accordingly, 
argument can be made for the treat- 
ment of patients at risk for occult 
bacteremia without obtaining blood 
cultures at the first encounter; when 
feasible, careful follow-up and com- 
prehensive reevaluation of patients 
who fail to improve under observa- 
tion are a viable and perhaps prefer- 
able alternative. 

Data addressing the success of em- 
piric therapy in preventing serious 
complications of bacteremia are 
scant. The results of a recently pub- 
lished study, which prospectively 
evaluated oral antimicrobial therapy 
in the treatment of suspected bacte- 
remia, were disappointing.” Only 
modest benefits in terms of fever re- 
duction and clinical improvement 
were associated with presumptive 
therapy. Major infectious morbidity 
was not averted in the children who 
received antibiotic therapy. 

Will ceftriaxone sodium be effec- 
tive in preventing meningitis if it is 
used empirically in patients with 
presumptive bacteremia? On the 
basis of limited clinical data,''? we 
presume that one or two doses of 
ceftriaxone will produce a serum 
level sufficient to sterilize the 
bloodstream of S pneumoniae, H in- 
fluenzae type b, and N meningitidis, 
and to prevent seeding of the 
meninges in most patients. It is 
likely that empiric therapy would 
also sterilize a recently inoculated 
cerebrospinal fluid, although such 
a regimen may not suffice to ade- 
quately treat established meningi- 
tis. The significant potential benefit 
achieved by parenteral ceftriaxone 
in patients with occult bacteremia 
would be the elimination of four 
cases of meningitis among every 
100 patients with occult bacteremia. 
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Realizing such a benefit would re- 
quire the treatment of 2500 patients 
with suspected occult bacteremia. 
Nevertheless, a decision regarding 
the routine use of parenteral ceftri- 
axone in patients at risk for occult 
bacteremia requires a balanced con- 
sideration of potential problems as 
well as benefits. 

Aside from the obvious potential 
liabilities associated with treating 
large numbers of nonbacteremic 
patients with an antibiotic (eg, al- 
lergic, idiosyncratic, or other ad- 
verse reactions), other important 
adverse consequences are associ- 
ated with the strategy of presump- 
tive therapy. If physicians elect the 
routine empiric treatment of young 
children with suspected bacteremia 
(ie, all infants and children be- 
tween ages 3 and 36 months with a 
temperature of at least 38.9°C), 
they would be appropriately ex- 
pected to obtain blood and urine 
cultures (the latter by suprapubic 
aspiration or catheterization) from 
all such patients before initiating 
treatment. A lumbar puncture 
would also be required for any pa- 
tient whose clinical status man- 
dated excluding a diagnosis of un- 
suspected early meningitis before 
antibiotics were given. If a blood 
culture is reported to be positive, it 
will be necessary to obtain another 
blood culture and, frequently, to 
repeat lumbar puncture to assess 
whether bacteremia had resolved 
and whether an occult, partially 
treated meningitis had developed. 
Although the routine use of blood 
cultures is a controversial issue, us- 
ing ceftriaxone sodium as empiric 
therapy mandates the necessity of 
obtaining blood cultures (generat- 
ing laboratory costs and patient 
discomfort) and subjects many bac- 
teremic infants and children treated 
in this way to at least one, or in 
some cases two, lumbar punctures. 

Some patients with suspected oc- 
cult bacteremia will be initially re- 
ported as having blood cultures con- 
taining “gram-positive cocci.” 
Approximately 40% to 50% of these 
isolates will prove to be contami- 
nants.?? Many of these gram- 
positive cocci will ultimately be 
identified as coagulase-negative sta- 
phylococci and, as such, will be 
eventually dismissed as contami- 
nants. However, patients will fre- 
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quently be recalled to the hospital, 
have blood cultures repeated, and be 
hospitalized for parenteral therapy 
of presumed serious infection until 
the identity and significance of the 
blood culture isolates are clarified. 
Occasionally, Staphylococcus aureus 
will be isolated. Unfortunately, in 
such instances, it may not be possible 
to clarify the significance of such an 
isolate simply by repeating the blood 
culture. If the second blood culture is 
sterile, it may be unclear whether the 
original isolate represents a contam- 
inant or a partially treated pathogen. 
In some such circumstances, bone 
scans or echocardiograms will be 
performed to locate presumed sta- 
phylococcal infection. Furthermore, 
when blood cultures prove to be 
positive and patients are subse- 
quently recalled to the hospital, it 
puts us in the somewhat paradoxical 
situation of admitting the “well” 
child to the hospital after having sent 
the “sick” child home 24 hours ear- 
lier. If presumptive therapy had not 
been used in such children, decisions 
concerning treatment would have 
been based on clinical appearance, 
without concerns about the con- 
founding impact of partial therapy. 

Another dilemma will unfold 
when a patient whose blood cul- 
ture is negative returns 24 hours 
after having received parenteral 
ceftriaxone looking sicker or unim- 
proved. According to a recent 
study, there may be a 50% risk of 
failing to detect bacteremia when 
only a single blood culture is ob- 
tained.“ Unfortunately, the value 
of a repeated blood culture done at 
this time will have been obviated 
by the prior partial treatment. 
Equally problematic is the situation 
in which the initial urine culture is 
reported to contain two or three 
bacterial species or a colony count 
of ambiguous significance. Al- 
though contamination of urine 
specimens obtained by suprapubic 
aspiration or catheterization is in- 
frequent, “clean-catch” or “bagged” 
specimens are more likely to have 
been obtained for culture when 
clinical suspicion of urinary tract 
infection is relatively low. Again, a 
repeated urine culture will be of 
little value in clarifying the situa- 
tion because the ceftriaxone will 
surely have eradicated a true 
pathogen or obscured a contami- 


nant. The significance of the bacte- 
riuria cannot be established and 
the need for radiographic evalua- 
tion of the urinary tract will be dif- 
ficult to determine. Again, had pre- 
sumptive therapy been withheld, 
the database could easily have 
been clarified. 

Philosophically, the most trou- 
blesome aspect of the routine use 
of empiric ceftriaxone for suspected 
occult bacteremia is that it may 
lead to a less thoughtful approach 
to treatment of the patient. Until 
now, we have individually consid- 
ered the disposition of patients at 
risk for occult bacteremia. When 
particularly worried (when sepsis 
seemed a more likely possibility), 
we have hospitalized such patients 
for observation or presumptive 
treatment until laboratory results 
became available. In those few pa- 
tients, the “complete” sepsis evalu- 
ation was properly undertaken 
(including suprapubic bladder aspi- 
ration or urethral catheterization) 
and easily justified. In the remain- 
ing febrile children, we used care- 
fully scheduled follow-up, often 
without blood culture, to ensure 
further clinical and laboratory eval- 
uation as individually warranted. 
The current availability of a power- 
ful, broad-spectrum, long-acting 
antimicrobial agent should not 
tempt us to adopt strategies based 
on the routine use of an unproved 
therapy, which may further com- 
plicate the treatment of febrile chil- 
dren, who, for the most part, are 
not bacteremic. 

ELLEN R. WALD, MD 
BARRY DASHEFSKY, MD 
Children’s Hospital of 
Pittsburgh 
Department of Pediatrics 
One Children’s Place 
3705 Fifth Ave 
at DeSoto Street 
Pittsburgh, PA 15213-2583 
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Adolescents With Chronic Illness 


T he article by Newacheck et al in 
this issue of AJDC improves our 
understanding of the epidemiology 
and prevalence of chronic illness in 
adolescence and defines some of the 
physical limitations and behavioral 
consequences of chronic illness. A 
striking finding is the apparently 
high rate of chronic illness in this age 
group, approaching one in three ad- 
olescents aged 10 to 17 years. Data 
available in this study do not allow 
determination of the physiological 
severity of these chronic conditions; 
however, other studies’* suggest 
that about 10% to 20% of children 
with chronic illness have severe con- 
ditions of the type likely to have a 
daily impact on the child’s life. 
Thus, the data presented in the ar- 
ticle by Newacheck et al suggest that 
3% to 6% of adolescents have severe 
long-term illnesses, consistent with 
other work indicating similar rates of 
health disability among adolescents.’ 
Of great import is the finding that 
these rates are similar to those for 
younger children (using the same 
data set) and that most of these 
chronic health conditions are com- 
patible with long life. Thus, the very 
large majority of adolescents with 
chronic illnesses will survive to 
adulthood, and one can predict sim- 
ilar or even higher rates of chronic 
illness among young adults. The sec- 
ondary physical and behavioral 
problems faced by adolescents with 
chronic illness, as described by 
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Newacheck et al, may have as great 
an impact on their ability to function 
as adults as does their primary health 
condition. 

As the authors point out, adoles- 
cence is a time of great stress made 
more difficult by the presence of a 
chronic health condition. Although 
adolescents face many complex 
tasks, two merit special attention for 
adolescents with chronic illnesses: 
the development of autonomy and 
formation of personal identity. 
Chronic illnesses often create special 
dependency needs, such as physical 
therapy for the person with arthritis 
or cystic fibrosis and help with pul- 
monary toilet for a person dependent 
on a respirator or with a tracheos- 
tomy. Developing satisfactory au- 
tonomy in the context of maintaining 
significant physical dependency can 
be very difficult for many adoles- 
cents. Further, the tendency of par- 
ents and clinicians alike to label chil- 
dren by their disease (eg, 
“diabetics,” “cystics,” or “leuke- 
mics”) often allows the disease, its 
consequences, and treatments to ob- 
scure the underlying child or adoles- 
cent. For some, the disease becomes 
their identity. 

Exclusive attention to the disease 
limits attention to other areas impor- 
tant to adolescence (eg, growth and 
physical development, sexuality, 
athletics, and interpersonal relation- 
ships). Limiting expectations to 
disease-related issues limits oppor- 


tunities for adolescents to develop 
more appropriate and well-rounded 
identities as young people with a fu- 
ture, despite having a severe chronic 
illness. In general, adolescents with 
chronic illnesses face the same devel- 
opmental tasks as adolescents with- 
out illness, and it is important not to 
label these adolescents as special or 
different in these tasks. Particular 
barriers (such as physical barriers for 
adolescents with mobility impair- 
ments or disincentives for employers 
to shoulder potentially higher health 
insurance premiums) may hinder the 
employment progress of young 
adults with chronic illnesses, but the 
basic task of increasing indepen- 
dence remains the same. 

The prevalence data presented by 
Newacheck et al must be interpreted 
carefully. The authors knowingly 
chose a very broad definition of a 
chronic health condition: one that 
was present in the previous 12 
months and first noted at least 3 
months prior to the interview, except 
for certain conditions that are con- 
sidered chronic, regardless of their 
duration prior to the time of inter- 
view (such as asthma, heart disease, 
or leukemia). Thus, an adolescent 
with a swimmer’s ear in the year be- 
fore the interview and a middle ear 
infection at some time during early 
childhood might be considered to 
have a chronic illness. 

Furthermore, parental reports 
may be inaccurate, especially in re- 
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gard to such conditions as respira- 
tory allergies, asthma, or heart dis- 
eases. For this last category, the 
estimates seem high, and one won- 
ders whether parental interpreta- 
tions of heart murmurs affected the 
response rates. Other condition- 
specific rates are surprising. Most 
studies of recurrent middle ear dis- 
ease, for example, indicate a signifi- 
cantly higher prevalence among 
boys than girls, and the rates for 
anemia are higher than recent esti- 
mates from the Centers for Disease 
Control. 

As the authors clearly explain, the 
rates reported here likely represent 
the upper limits of prevalence. It 
would have been interesting had the 
authors compared rates using 
broader and narrower definitions of 
chronic illness, yet the use of this 
data set requires certain difficult de- 
cisions, and Newacheck and col- 
leagues chose wisely. Even if the 
high rates reported here are twice 
those of reality, their estimates still 
document a sizeable burden of 
chronic illness in this age group and 
the need for efforts to diminish the 
long-term consequences of chronic 
illness. 

This study suggests two important 
further lines of research. First, what 
are the implications of physical limi- 
tations and behavioral consequences 
for the transition of adolescents with 
chronic illnesses to adulthood?* How 
does this population compare with 
its counterparts without illness with 
respect to educational attainment, 
entering the job market, develop- 
ment of permanent relationships and 
families, and dependence on public 
institutions? Do adolescents with 
physical limitations or behavior 
problems face greater burdens or 


barriers than those without such lim- 
itations? Does identification and 
treatment of these behavioral prob- 
lems improve these outcomes? 

The second important line of re- 
search is to explore the mechanisms 
by which chronic illness appears to 
place adolescents at higher risk of 
behavior problems. The current 
study does not report differences by 
condition groups with respect to the 
increased risk of behavior problems, 
but other studies” suggest that the 
increased behavioral risks relate not 
to the specific health condition but 
rather to the fact of having a chronic 
illness, regardless of the specific di- 
agnosis. Severity of illness also does 
not predict well the risk of behavior 
problems.° In the current study, an 
increasing number of conditions was 
associated with a greater risk of be- 
havior problems, suggesting that ad- 
olescents with more severe condi- 
tions may face higher risks. Yet, 
severity is very difficult to measure, 
especially across illnesses.’ 

Further, although the increased 
risk of behavior problems is clearly 
significant, both statistically and clin- 
ically, data presented by Newacheck 
and colleagues support the notion 
that most adolescents with chronic 
illnesses are psychologically healthy. 
What factors aid those adolescents to 
do well despite the burdens and 
tasks created by their chronic illness? 
How do self-esteem, parental fac- 
tors, family structure, education, 
and social and health programs help 
to encourage this resilience? A 
clearer understanding of the roles of 
these many factors in influencing re- 
silience and risk will help direct pe- 
diatric clinical attention to the most 
promising areas of prevention and 
intervention in the future. 


Given the data presented by 
Newacheck et al, the need to assess 
physical and behavioral functioning 
in the context of developmentally 
appropriate pediatric care for adoles- 
cents with chronic illnesses seems 
increasingly clear. Helping to insure 
that chronic illness interferes as little 
as possible with the normal tasks and 
transitions of adolescence is a partic- 
ularly important pediatric responsi- 
bility. 

JAMES M. PERRIN, MD 

Harvard Medical School 

Children’s Service 

Massachusetts General 
Hospital 

Fruit St 

Boston, MA 02114 
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The Evolution of Surgical Treatment for 
Congenital Cardiac Disease 


( fer goals of reparative surgical 
therapy for any disease are to 
restore function and life expectancy 
to normal. The development of car- 
diopulmonary bypass and the imple- 
mentation of techniques of repara- 
tive surgery for patients with 
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congenital cardiovascular malforma- 
tions in the 1950s and 1960s intro- 
duced the reality of reparative sur- 
gery in patients with otherwise fatal 
cardiovascular disease. Attention 
was initially focused on ensuring 
survival through the surgical proce- 


dure and in the early postoperative 

riod. As the number of patients 
with “repaired” congenital cardio- 
vascular disease increased, long- 
term follow-up of these patients be- 
came possible. The report by Morris 
and Menashe' in the Journal of the 
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American Medical Association analyzes 
long-term survival and the cause of 
late death after repair of eight com- 
mon congenital cardiovascular mal- 
formations. This cohort of patients 
included all children from the state of 
Oregon who underwent reparative 
surgery for one of these congenital 
cardiac defects before age 18 years. 
The authors conclude that surgical 
repair of many congenital cardiovas- 
cular malformations is associated 
with lingering cardiac mortality and 
morbidity, particularly in patients 
with aortic stenosis, coarctation of 
the aorta, and transposition of the 
great arteries. 

This report is notable for chroni- 
cling the evolution of the surgical 
treatment for congenital cardiac dis- 
ease since the late 1950s. To that end, 
the authors note that the age at sur- 
gery and hospital mortality generally 
has diminished substantially during 
the last 30 years of cardiac surgery in 
Oregon. The causes of late mortality 
were described by these authors as 
primarily due to disturbances of car- 
diac rhythm, progressive ventricular 
dysfunction, and fixed pulmonary 
vascular obstructive disease result- 
ing in pulmonary hypertension. As a 
report of long-term survival after re- 
parative surgery for several common 
congenital cardiovascular malforma- 
tions, this article is excellent and de- 
serves further study. 

This report leaves several unan- 
swered questions that are central to 
the understanding of optimal treat- 
ment of patients with congenital 
heart disease. First, it could be ex- 
pected that a group of patients with 
unusual or particularly severe mal- 
formations was excluded from surgi- 
cal therapy or underwent only pal- 
liative surgery. To fully define the 
altered natural history of a congeni- 
tal cardiovascular malformation, all 
patients with this diagnosis should 
be included in any evaluation, irre- 
spective of surgical intervention. 
Second, one of the major strengths of 
this article is that the significant ma- 
jority of patients were operated on at 
one institution, primarily under the 
leadership of one surgeon. This also 
proves to be a drawback in the inter- 
pretation of the information pre- 
sented, since any single surgical 
group may have a greater or lesser 
degree of expertise in the surgical re- 
pair of certain malformations. Fi- 
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nally, the statistical analysis of the 
various groups of patients undergo- 
ing surgical therapy, as well as their 
late follow-up, may be made more 
robust with more sophisticated sta- 
tistical analytic techniques (eg, haz- 
ard functions for death). 

Many factors have contributed to 
improved survival after surgical re- 
pair of congenital cardiac disease. 
Perhaps foremost among them is our 
increased understanding of fetal and 
neonatal physiologic characteristics. 
This has led to an increased under- 
standing of the natural history of 
many cardiovascular malformations, 
and has stimulated the development 
of medications specifically designed 
to alter natural postnatal physiologic 
changes (ie, prostaglandins to main- 
tain patency of the ductus arterio- 
sus). Our more profound under- 
standing of neonatal physiologic 
features has permitted the develop- 
ment of techniques of intraopera- 
tive (ie, anesthetic) and postopera- 
tive treatment specifically designed 
for patients with congenital cardiac 
disease. Our complete understand- 
ing of anatomy has led to innova- 
tive surgical techniques and instru- 
mentation that permit reparative 
surgery even in the very young. In 
many centers, reparative surgery is 
currently being offered early in life 
in patients with even the most 
complex congenital cardiovascular 
malformations. 

There are numerous examples of 
the changes in surgical practice these 
advances have permitted. In spite of 
a calculated 20-year survival of 80% 
for an atrial inversion operation in 
certain hands, anatomical repair of 
transposition of the great arteries 
(arterial switch procedure) has be- 
come increasingly popular due to the 
well-documented incidence of atrial 
arrhythmias as well as progressive 
right ventricular dysfunction with 
atrial inversion procedures.’ Further- 
more, fewer palliative procedures 
are being performed on patients with 
tetralogy of Fallot, and earlier repar- 
ative surgery is being offered in most 
centers. This may have a favorable 
impact on long-term survival be- 
cause of preservation of ventricular 
function.’ In patients with coarcta- 
tion of the aorta, the single most im- 
portant determinant of survival and 
freedom from persistent hyperten- 
sion after repair is the age at opera- 


tion. With increasing experience in 
relatively newer surgical techniques 
(eg, extended end-to-end anastomo- 
sis), it is quite possible that the inci- 
dence of restenosis and persistent 
hypertension after repair may be 
minimized in the long term. Of par- 
ticular note in this subgroup of pa- 
tients is the fact that the most com- 
mon cause of death in patients 
undergoing repair of coarctation is 
progressive coronary artery disease. 
An important issue raised by the 

authors of the current report’ is the 
somewhat disquieting incidence of 
pulmonary hypertension, conges- 
tive heart failure, and ventricular ar- 
rhythmias leading to late death. A 
significant fraction of these patients 
may have had residual anatomic le- 
sions, best treated with reoperation, 
or may have undergone surgical re- 
pair after irreversible physiologic 
changes occurred. Therefore, the 
findings of this historical review re- 
garding postoperative morbidity and 
mortality may not be applicable and 
appropriate for patients undergoing 
corrective surgery today. Funda- 
mental to the improved treatment of 
patients with congenital cardiovas- 
cular disease are the precepts of early 
detection, early reparative surgery, 
thoughtful and appropriate postop- 
erative treatment, and meticulous 
long-term follow-up. It is only with a 
combination of all of these factors 
that long-term patient function and 
survival can be maximized. 

JOHN D. PiGott, MD 

Department of Surgery 

Tulane University School of 

Medicine 
New Orleans, LA 70112 
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The NIH consensus 


“Corticosteroids are the most effective 
anti-inflammatory drugs for the treat- 
ment of reversible airflow obstruction?” 


“Inhaled corticosteroids are safe and 
effective for the treatment of asthma?” 
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Prevalence and Impact of Chronic Illness 
Among Adolescents 


Paul W. Newacheck, DrPH; Margaret A. McManus, MHS; Harriette B. Fox, MSS 


© A sample of 7465 persons aged 10 to 17 years from the 
1988 National Health Interview Survey on Child Health was 
used to assess the prevalence and impact of chronic condi- 
tions in adolescents. We defined a condition as chronic if it 
was first noted more than 3 months before the interview or 
a condition that ordinarily would be of lengthy duration, 
such as arthritis or heart disease. An estimated 31.5% of US 
adolescents were reported to have one or more chronic 
conditions. The most commonly reported chronic condi- 
tions included respiratory allergies, asthma, and frequent or 
severe headaches. Chronic conditions had widely varying 
impact on adolescent activity levels. On average, adoles- 
cents with chronic conditions experienced 3.4 bed days and 
4.4 school absence days related to their chronic conditions 
in the year before the interview. Adolescents with chronic 
conditions were also reported to experience 35% more be- 
havioral problems than their counterparts without chronic 
conditions. Adolescents with multiple chronic conditions 
had substantially more bed days, school absence days, and 
behavioral problems than adolescents with a single chronic 
condition. Implications of these findings are discussed. 
(AJDC. 1991;145:1367-1373) 


0 pace is a period of major transition in physical, 
psychologic, and social development. Normal ado- 
lescent development can be extremely variable in terms of 
height, weight, sexual maturation, identity formation (eg, 
increasing independence from family), intellectual ability, 
and psychologic development. Health status also varies 
among adolescents, but most appear quite healthy when 
traditional health status measures are used. For example, 
most adolescents are reported to be in excellent or very 
good health; they suffer from fewer acute illnesses than 
their younger counterparts, and their mortality rates are 
low compared with those of adults. However, a signifi- 
cant portion of this population suffers from developmen- 
tal and transitional stresses, adverse consequences of 
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risk-taking behaviors, and other morbidities, including 
chronic illness.'> 

Chronic physical and mental illnesses are an impor- 
tant contributor to adolescent morbidity. National sur- 
vey data indicate that approximately 6% of US adoles- 
cents suffer from chronic illnesses that result in some 
limitation of activity or disability. There is also evi- 
dence to suggest that the burden of chronic illness has 
been growing for adolescents. Specifically, advances in 
diagnosis and treatment have dramatically changed 
mortality rates for both children and adolescents with 
chronic conditions, with the result being that many 
adolescents with life-threatening chronic conditions 
now survive into adulthood. 

For example, in 1940, the median length of survival for 
children with cystic fibrosis was 2 years; in 1970, it rose to 
15 years, and in 1990 the mean life expectancy was 28 
years (S.C. Fitzsimmons, PhD, unpublished data, 1991, 
Cystic Fibrosis Patient Registry, Cystic Fibrosis Founda- 
tion, Bethesda, Md). While not as dramatic, sizable 
improvements in longevity have also been demonstrated 
for certain forms of leukemia and heart conditions.” There 
is also evidence, although it is somewhat controversial, of 
an increase in the prevalence of severe, but generally not 
life-threatening conditions, such as asthma, orthopedic 
impairments, and visual and hearing problems among 
children and adolescents.* 

For those with no significant health problems, the bio- 
logic, psychologic and social transitions that accompany 
adolescence are stressful, but for the less fortunate ado- 
lescent with a chronic illness this period of transition can 
impose added burdens, ranging from excessive depen- 
dence on families to low self-esteem. Previous studies 
have demonstrated a clear association between presence 
of chronic physical conditions and behavioral problems 
among adolescents.’ Indeed, the increasing burden of 
chronic physical illnesses referenced above may be both 
a cause and a consequence of psychologic and behavioral 
problems among adolescents. 

Despite renewed concern over the plight of chronically 
ill adolescents, relatively little is known about the preva- 
lence of chronic conditions or their impact. Previous 
studies have combined children and adolescents, focused 
on subgroups of the adolescent population (eg, younger 
adolescents or disabled adolescents), or relied on clinic 
populations or localized samples that may not be gener- 
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alizable. No recent studies provide a profile of adolescent 
chronic conditions. 

Release of the 1988 National Health Interview Survey 
(NHIS) on Child Health permits a new and current assess- 
ment of the prevalence and impact of chronic conditions 
among adolescents. We used this nationally representa- 
tive data set to provide estimates of the prevalence of a va- 
riety of chronic conditions among adolescents aged 10 to 
17 years; describe the impact of chronic conditions, espe- 
cially multiple chronic conditions, on adolescent activity 
levels; and investigate the relationship between chronic 
conditions and behavioral problems among adolescents. 


SUBJECTS AND METHODS 


The NHIS is a continuing nationwide household survey con- 
ducted by the US Bureau of the Census for the National Center 
for Health Statistics.” The sample is designed to be representa- 
tive of the civilian noninstitutional population. Each year inter- 
views are conducted in approximately 45000 households, in- 
cluding about 135000 persons. This makes the NHIS the largest 
general- purpose health survey conducted in the United States. 

In 1988, a special supplemental questionnaire on child and 
adolescent health was included in the survey. This supplemen- 
tal questionnaire is similar to one that was fielded for the first 
time in 1981. The 1988 questionnaire, like its predecessor, cov- 
ered a range of topics relevant to child health, including child 
care, pregnancy and birth, sleep habits, behavioral problems, 
developmental problems, other health problems, and use of 
health services. This questionnaire was administered for one 
randomly selected child or adolescent in each household. Inter- 
views were completed for 91% of all eligible children and ado- 
lescents, resulting in a sample of 17110 persons ranging in age 
from newborn to 17 years.'' We used the entire sample of 7465 
adolescents aged 10 to 17 years for this analysis. 

Of particular importance for our purposes was the inclusion 
of a detailed checklist of childhood health problems in the sup- 
plement. Respondents were read this extensive list of conditions 
and asked whether the sample adolescent had any of these con- 
ditions during the previous 12 months. In this manner, preva- 
lence estimates could be derived for more than 50 distinct ado- 
lescent health conditions, including such diverse conditions as 
urinary tract infections, asthma, and cerebral palsy, but exclud- 
ing minor acute illnesses, such as colds, influenza, and minor 
injuries. The conditions included in the checklist were primarily 
those of a physical nature. Mental health conditions were largely 
excluded from the checklist due to past underreporting of such 
conditions in household interviews. 

The large sample combined with this lengthy checklist pro- 
vided an opportunity to examine adolescent health problems in 
a more comprehensive fashion than was possible from past na- 
tional surveys. In particular, data on the impact of checklist con- 
ditions were collected for the first time. These data permit anal- 

ses of the impact of chronic conditions on adolescent activity 
levels and analyses of hospital and ambulatory care use for dif- 
ferent types of childhood chronic conditions. 

We asked a panel of eight pediatricians to review the 
checklist conditions to determine whether any should be ex- 
cluded from our analysis of chronic conditions. Where a ma- 
jority of the pediatricians considered a checklist condition not 
to be chronic, it was eliminated. Eight conditions were elim- 
inated in this fashion, including pneumonia, repeated tonsil- 
litis, mononucleosis, meningitis, urinary tract infection, sei- 
zures with fever, enuresis, and conditions requiring surgery 
but not otherwise specified. We then classified the remaining 
conditions according to chronicity using conventions similar 
to those developed by the Division of Health Interview Sta- 
tistics of the National Center for Health Statistics.” 

Specifically, a condition was considered chronic if the respon- 
dent indicated it was first noticed more than 3 months before the 
interview or it was a type of condition that ordinarily has a du- 
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ration of more than 3 months. Examples of conditions that are 
considered chronic regardless of their time of onset include di- 
abetes, heart conditions, and arthritis. Because no severity cri- 
teria were used, this approach to defining chronic illness leads 
to inclusion of a large number of conditions. Still, we think the 
definition is useful, particularly for providing an upper-bound 
estimate of the size of the chronically ill child population. 

To enable a manageable analysis and presentation, conditions 
were grouped into 19 broader categories, including five impair- 
ment groupings and 14 disease groupings. The categorization 
scheme is based on grouping conditions that are clinically related 
while taking into account sample size limitations. The disease 
categorization includes conditions with active disease. Impair- 
ments are chronic or permanent defects, usually static in nature, 
that result from disease, injury, or congenital malformation. The 
overall categorization scheme and condition groupings are illus- 
trated in Table 1. 

In addition to the checklist of child health conditions, NHIS 
respondents were also asked an extensive series of structured 
questions concerning adolescent behavioral problems. The 26 
questions dealt with specific problem behaviors present during 
the year before the interview and were derived from the Achen- 
bach Behavior Problems checklist and other child behavior 
scales.’*"* Using the checklist results, we scored adolescents ac- 
cording to a behavioral problems index with five subscales orig- 
inally developed by Zill.” 

The subscales include from four to six items and represent 
some of the more common syndromes of problem behaviors 
among adolescents. The five subscales include the following: (1) 
antisocial behavior; (2) anxiety and depressed mood; (3) hyper- 
active behavior; (4) headstrong behavior; and (5) peer conflict 
and social withdrawal. Using data from the predecessor 1981 
survey, the internal consistency reliability of the overall index 
was found to be a equals .91 for adolescents. The a coefficients 
for the subscales ranged from .70 to .76." 

Since the behavioral problem subscales contain a variable 
number of items, the results presented here have been converted 
into index or ratio scores. In addition, because different sets of 
questions were used for sample persons younger than 12 years 
and those aged 12 years and older, we restricted our analysis to 
the population aged 12 years and older. 

In reviewing the NHIS results presented here, one should keep 
in mind that the results are based on household interviews, not 
clinical tests or medical examinations. In the case of adolescents, 
an adult member of the household knowledgeable about the ad- 
olescent’s health, usually the mother, served as the respondent. 
Thus, the NHIS results represent the mother’s or other adult’s 
perception of the adolescent's health. Although great effort was 
made to ensure accurate reporting, the information obtained 
might be inaccurate because the respondent might have been un- 
aware of relevant information, have forgotten it, or have been un- 
willing to report certain types of information. For example, par- 
ents might be unwilling to report certain potentially “embarrass- 
ing” or stigmatic conditions, such as behavioral problems. 

The results of our analysis are presented in simple tabular 
form. The observations were weighted according to the inverse 
of their sampling probabilities so that the estimates presented 
reflect national population totals. Standard errors were calcu- 
lated using software that accounts for the complex sample design 
of the NHIS."*"” Relative SEs were obtained by dividing the SE 
of the estimate by the estimate itself. Readers should interpret 
estimates with large SEs with caution. This especially applies to 
estimates for conditions of comparatively low prevalence, such 
as cerebral palsy, juvenile diabetes, and sickle cell disease. 


RESULTS 
Prevalence 


Of an estimated 27.2 million adolescents aged 10 to 17 
years in the United States, 31.5%, or 8.6 million, had one 
or more chronic conditions in 1988, according to the NHIS 
(Table 2). The majority of adolescents with chronic condi- 
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Condition Category Checklist Conditions 


Impairments 


Musculoskeletal Missing limbs, fingers, or 
toes*; permanent 
impairment*; stiffness or 


deformity of back or side, 


No. of Chronic 
Conditions 


Population 
Estimate 

0.7 18621000 

0.5 5776000 

0.4 1910000 


Deafness and hearing 
loss 


Blindness and visual 
impairment 


Speech defects 


Cerebral palsy 
Disease 
Diabetes 
Sickle cell disease 
Anemia 
Asthma 
Eczema and skin allergies 


Epilepsy and seizures 
Arthritis 


Heart disease 


Frequent ear infections 


Frequent diarrhea/bowel 
trouble 


Digestive allergies 


Frequent or severe 
headaches 


Other 


limbs, fingers, or toes* 


Deafness or trouble hearing in 
one ear*; deafness or 
trouble hearing in both 
ears* 


Blindness in one eye*; 
blindness in both eyes*; 
crossed eyes*; any other 
trouble seeing* 


Stammering or stuttering; any 
other speech defect 


Cerebral palsy* 


Diabetes* 

Sickle cell anemia* 
Anemia 

Asthma* 


Eczema or any other skin 
allergy* 


Epilepsy or convulsions 
without fever* 


Arthritis or other joint 
problem* 


Congenital heart disease*; any 
other heart disease or 
condition* 


Frequent or repeated ear 
infections 


Frequent or repeated diarrhea 
or colitis; any other 
persistent bowel trouble 


Any food or digestive allergy 


Frequent or severe headaches, 
including migraines 


Mononucleosis; hepatitis; 
meningitis; rheumatic 
fever*; seizures associated 
with fever; other bone, 
cartilage, muscle, or tendon 
problem; conditions 
requiring surgery; 
conditions lasting more than 
3 months 





e t i Q 1E 
Sodeosnascoite Clara 
sos rapnic Lunara 
Prevalence 
of Chronic 
Conditions per 


Characteristic 100 Adolescents SE 


Age, y 
All ages 
10 to 13 
14 to 17 


Race and ethnicity 
White 
Black 
Hispanic 
Other 
Poverty status 


At or below poverty 
level 


Above poverty level 
Region 
Northeast 
Midwest 
South 
West 
Residence 
Central city 
Suburbs 
Nonmetropolitan 


875 000 


Population 
Estimate 





*Condition deemed chronic regardless of date of onset; other 
conditions deemed chronic if first noted more than 3 months be- 
fore the interview. 


tions had only one such condition, but a significant 
minority were afflicted with multiple chronic conditions. 
Specifically, 7% of all adolescents were reported to have 
two chronic conditions and 3% had three or more condi- 
tions. Put another way, nearly one third of adolescents 
with chronic conditions had multiple conditions. 
Prevalence of chronic conditions was surprisingly sim- 
ilar among adolescents with widely different sociodemo- 
graphic characteristics (Table 3). The overall prevalence of 
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chronic conditions was almost identical between younger 
adolescents, aged 10 to 13 years, and older adolescents, 
aged 14 to 17 years, as well as between boys and girls. Ta- 
ble 3 reveals that there was also little difference in the 
overall prevalence of chronic conditions by poverty sta- 
tus. Some modest differences are apparent by region and 
residence. Specifically, chronic conditions were more 
prevalent in the West than in the South (P<.01) and 
among adolescents living in suburban and rural areas 


Chronic I/lness—Newacheck et al 1369 


Condition 


All children with conditions 


All Adolescents 


Impairment 
Musculoskeletal impairments 
Deafness and hearing loss 
Blindness and visual impairment 
Speech defects 
Cerebral palsy 

Disease 
Diabetes 
Sickle cell disease 
Anemia 
Asthma 
Respiratory allergies 
Eczema and skin allergies 
Epilepsy and seizures 
Arthritis 
Heart disease 
Frequent or repeated ear infections 
Frequent diarrhea/bowel trouble 


Digestive allergies 


Frequent or severe headaches 
Other 
*Relative SE exceeds 30% of estimate value. 


compared with central city areas (P<.05). Larger differ- 
ences are apparent by race and ethnicity. Specifically, 
chronic conditions were reported much more frequently 
for whites than for blacks (P<.01), Hispanics (P<.01), and 
other minority adolescents (P<.01). 

Prevalence estimates for 19 categories of chronic condi- 
tions are shown in Table 4. Respiratory allergies (eg, hay 
fever) ranked as the leading chronic condition, affecting 
13% of all adolescents. Asthma ranked second, affecting 
5% of all adolescents. The third and fourth ranking con- 
ditions, headaches and skin conditions, were substan- 
tially less prevalent, each affecting fewer than 5% of US 
adolescents in 1988. The fifth leading condition affecting 
adolescents was recurrent ear infections. 

Although little difference was apparent in the overall 
prevalence of chronic conditions among younger and 
older adolescents, substantial differences in the preva- 
lence of individual conditions by age can be seen in Table 
4. For example, speech defects and digestive allergies 
were almost twice as prevalent among younger adoles- 
cents (P<.05), while musculoskeletal impairments and 
arthritis were at least twice as prevalent among older ad- 
olescents (P<.01). Clearly, the illness burden is substan- 
tially different for younger and older adolescents even if 
the overall prevalence of chronic conditions is similar for 
the two age groups. 

Like the pattern for age, the absence of an overall prev- 
alence difference by gender masks a number of substan- 
tial condition-specific prevalence differentials (Table 4). 
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Age, y 
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10 to 13 14 to 17 





For example, boys were reported to be more than twice as 
likely as girls to have speech defects (P<.01). Girls were 
more than twice as likely as boys to be reported to have 
anemia (P<.05). 


Impact on Activities 

The impact of chronic conditions on adolescent activity 
levels is shown in Table 5. On average, adolescents with 
one or more chronic conditions spent 3.4 days ill in bed 
and missed 4.4 days from school in the year before the 
interview due to their chronic conditions. These restricted 
activity days are entirely attributable to chronic conditions 
and are in addition to those caused by acute illnesses. 
Hence, they reflect the added illness burden faced by 
children with chronic conditions. Nationally, a total of 
29 million bed days and 38 million school absence days 
were attributable to adolescent chronic conditions in 1988. 
The largest number of bed days and school loss days were 
reported for adolescents afflicted with arthritis, asthma, 
and heart disease. However, it should be noted that the 
precision of bed day and school loss day estimates is lim- 
ited for many of the conditions shown in Table 5. 

The last column of Table 5 shows the percentage of ad- 
olescents reported to have experienced limitation of 
activity due to chronic conditions. Adolescents who are 
limited in their activities include those who are unable to 
attend school, those limited in the amount or kind of 
school activities they can engage in, and adolescents who 
are limited in extracurricular activities, such as sports or 
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All children with chronic conditions 

Impairment 
Musculoskeletal impairments 
Deafness and hearing losst 
Blindness and visual impairmentt 
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Cerebral palsy 
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Diabetes 
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Respiratory allergies 
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Epilepsy and seizures 
Arthritis 
Heart disease 
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Digestive allergies 
Frequent or severe headaches 
Other 

*Relative SE exceeds 30% of estimate value. 





% of Adolescents With 
Limitation of Activity 


Mean No. of School 
Absence Days 





tinformation on bed days and school absences was not obtained for these conditions. 


after-school work. Overall, 16% of adolescents with 
chronic conditions were reported to be limited in their ac- 
tivities. The percentage of adolescents with limitation of 
activity ranged from a low of 12% for adolescents with 
respiratory and skin allergies to a high of 100% for ado- 
lescents with cerebral palsy. 

One might expect adolescents with more than one 
chronic condition to experience greater restriction of their 
activities compared with adolescents with only a single 
chronic condition. This is indeed the case, as is shown in 
Table 6. Adolescents with two chronic conditions had al- 
most twice as many bed days and school absence days as 
adolescents with only one condition (P<.05). They were 
also more than twice as likely to be reported as being lim- 
ited in their activities (P<.01). Adolescents with three or 
more chronic conditions had about twice as many days ill 
in bed (P<.01) and lost from school (P<.05) as adolescents 
with two chronic health problems. Similarly, they were 
much more likely than their counterparts with two con- 
ditions to be limited in their activities (P<.05). Hence, the 
detrimental impact of chronic conditions on adolescent 
activity levels increases substantially with the number of 
conditions reported. 


Impact on Behavior 


Adolescents with chronic conditions are more likely 
than their counterparts without chronic conditions to ex- 
perience behavioral problems (Table 7). Based on the Be- 
havioral Problems Index, adolescents aged 12 to 17 years 
with one or more chronic conditions had 35% more 
behavioral problems than adolescents with no chronic 
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conditions (P<.01). Chronically ill adolescents scored 
higher than adolescents without chronic conditions on 
each of the five subscales shown in Table 7 (P<.01), espe- 
cially the subscale reflecting peer conflict and social with- 
drawal. This later subscale included these four items: (1) 
trouble getting along with other children; (2) not being 
liked by other children; (3) being withdrawn; and (4) feel- 
ing that others are out to get him or her. 

There is also a clear progressive relationship between 
the number of chronic conditions and the number of be- 
havioral problems reported. Adolescents with one chronic 
condition were reported to have 23% more behavioral 
problems on average than adolescents with no chronic 
conditions (P<.01). Adolescents with two chronic condi- 
tions experienced 45% more behavioral problems than ad- 
olescents with no chronic conditions (P<.01), and those 
with three or more chronic conditions had 82% more be- 
havioral problems than adolescents without chronic con- 
ditions (P<.01). Similar relationships were found for each 
of the subscales. Again, the most powerful association be- 
tween chronic conditions and behavioral problems is ap- 
parent for the peer conflict and social withdrawal subscale. 
Adolescents with three or more chronic conditions scored 
more than twice as high on this subscale as adolescents 
with no chronic conditions (P<.01). 


COMMENT 


A substantial number of adolescents aged 10 to 17 years 
are affected by chronic conditions. According to the NHIS 
on Child Health, as many as 8.6 million or 31.5% of ad- 
olescents had one or more chronic conditions in 1988. This 
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estimate is quite similar to the 30.8% prevalence estimate 
derived for children younger than age 10 years using the 
same survey data set and definition of chronic illness." 

Surprisingly few differences were found in the overall 
prevalence of chronic conditions among adolescents by 
age, gender, and poverty status. In contrast, the survey 
results revealed significant variation in prevalence of 
chronic conditions by race and ethnicity. Further assess- 
ment is needed to determine if these results are attribut- 
able to reporting or interviewer biases, since they differ 
from previous studies of adolescents with severe chronic 
conditions. For example, one previous study of adoles- 
cents with activity-limiting chronic conditions showed no 
difference in prevalence for whites and minorities.° 

The National Center for Health Statistics has conducted 
no studies of how reliably childhood chronic conditions 
are reported in NHIS interviews. However, previous 
comparisons of NHIS interview results with medical 
records among adults indicate that chronic conditions 
with some impact on a person’s activities and conditions 
associated with recent medical encounters are generally 
accurately reported in household interviews, but condi- 
tions with little functional impact are frequently underre- 
ported when compared with physician records. The most 
recent study of NHIS interviewing methods found that 
between 35% and 45% of conditions were underreported, 
while between 8% and 12% of conditions were overre- 
ported compared with medical records. Those conditions 
most likely to be underreported include conditions related 
to the urinary and reproductive systems, mental illness, 
and cancer."”° 

The prevalence estimates presented in this article do 
not take severity into account. Consequently, not all of the 
conditions categorized as chronic are likely to be of clin- 
ical or personal significance. Indeed, most of these condi- 
tions had apparently quite mild impact on adolescent ac- 
tivity levels. For example, 84% of adolescents with chronic 
conditions had no long-term limitations in their activities 
as a result of their chronic conditions. 

While modest overall, the impact of chronic illness, as 
measured by days spent in bed, school absence days, and 
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limitation of activity, varied by specific impairment or 
disease. Respiratory allergies, the most common chronic 
conditions among adolescents, tended to have relatively 
minor impact on children’s activities, while cerebral 
palsy, one of the least common conditions, tended to have 
quite severe impact on adolescents. Adolescents with 
respiratory allergies had below-average rates of bed days, 
school absences, and limitation of activity. They were re- 
ported to have less than 1 bed day per year and fewer than 
one in eight adolescents were reported to be limited in 
their activities. Adolescents with cerebral palsy were re- 
ported to have above-average rates of bed days, and the 
entire sample was reported to experience some limitation 
of activity. 

Although not shown in the Tables, we also found 
tremendous variation in bed days and school absence 
days among adolescents with the same condition. Sim- 
ilar results have been found in other studies of child- 
hood chronic conditions, leading some researchers to 
conclude that there may be as much variation in sever- 
ity within disease categories as between disease catego- 
ries.” These results indicate that there is a need to 
identify new ways of accurately measuring the impact 
of chronic illness besides simply identifying the pres- 
ence or absence of a chronic condition or the type of 
chronic condition. 

In addition to their impact on physical activities, 
chronic conditions were associated with a variety of 
behavioral problems, including anxiety, depression, hy- 
peractivity, peer conflict, and social withdrawal, as well 
as behaviors reflecting antisocial tendencies. Although all 
of those types of problem behaviors were more common 
among adolescents with chronic conditions than adoles- 
cents without chronic conditions, the analysis revealed 
that behavioral problems related to peer conflict and so- 
cial withdrawal were especially pronounced among ado- 
lescents with chronic illness. These findings are similar to 
those reported in an earlier study of the relationship be- 
tween chronic physical conditions and behavioral prob- 
lems using the 1981 NHIS on Child Health and under- 
score the importance of increased attention on the part of 
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pediatricians and other child health professionals to the 
behavioral problems of chronically ill adolescents.’ 

Up until now little has been known about the impact of 
multiple chronic conditions on adolescents. Results from 
this study indicate that about 10% of US adolescents suf- 
fer from multiple chronic conditions. The impact of mul- 
tiple conditions on adolescents, measured in terms of re- 
stricted activity days, limitation of activity, and behavioral 
problems, is substantially greater than the impact experi- 
enced by adolescents with a single chronic condition. For 
instance, adolescents with three or more conditions spent 
more than twice as many days in bed and out of school 
and were more than three times as likely to suffer from 
limitation of activity as those adolescents with only one 
chronic condition. In addition, adolescents with multiple 
chronic conditions were significantly more apt to experi- 
ence behavioral problems, especially those related to peer 
conflict and social withdrawal. 

Pediatric health care providers serving adolescents 
need to be especially sensitive to the greater needs of ad- 
olescents with multiple chronic conditions. The results of 
this analysis clearly underscore the need to focus addi- 
tional attention on adolescents with multiple conditions. 
Further efforts by child health professionals are needed to 
address early intervention, to promote coordinated ser- 
vice provision systems that integrate health and mental 
health services, and to develop improved private and 
public benefit plans that take into account the greater in- 
tensity of health services required by adolescents with 
multiple conditions. 

It is important, too, for other professionals serving ad- 
olescents to be familiar with the special situation of those 
with chronic conditions, particularly those with multiple 
chronic conditions. Teachers, guidance counselors, men- 
tal health professionals, and others need to understand 
that the normal social and developmental challenges of 
adolescence are especially difficult for this population. 
Achieving separation from parents, establishing satisfy- 
ing peer group relationships, and planning for college or 
work are among the tasks that may require sustained and 
coordinated input from various professionals. 

Ideally, adolescents with multiple or severe chronic 
conditions would be served by multidisciplinary teams 
able to support them through transitional periods. 
Achieving this goal, however, requires that greater atten- 
tion be devoted to adolescents with special needs in basic 
and continuing education programs for professionals 
who serve them. It also requires that the salary and reim- 
bursement structures for compensating these profession- 
als be altered to provide financial incentives for collabo- 
rative and consultative activities. 
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Article 


The Role of Corticosteroid Therapy in Children With 
Pneumococcal Meningitis 


William A. Kennedy, MD; Martha Jean Hoyt, RN; George H. McCracken, Jr, MD 


@ The records of 97 infants and children with pneumococ- 
cal meningitis treated in Dallas, Tex, from 1984 to 1990 
were reviewed to determine whether corticosteroid therapy 
improved disease outcome as has been demonstrated in pa- 
tients with Haemophilus meningitis. Forty-one patients re- 
ceived corticosteroid therapy, 39 of whom were given dex- 
amethasone in the conventional 4-day regimen. There were 
no significant differences in the demographic and clinical 
characteristics of steroid- and non-steroid-treated patients. 
In addition, there were no significant differences between 
treatment groups with regard to presence of seizures, sub- 
dural effusions, hydrocephalus, and positive cerebrospinal 
fluid cultures 24 hours after the start of treatment. When 
steroid therapy was given before or concurrently with an- 
tibiotic therapy, none of 30 steroid-treated vs 16 of 52 
non-steroid-treated patients developed evidence of neuro- 
logic or cardiovascular instability after the first parenteral 
antibiotic dose was given. Among 86 survivors examined, 
significantly fewer steroid-treated patients had an adverse 
neurologic long-term outcome, including hearing impair- 
ment, compared with non-steroid-treated patients (four of 
35 vs 14 of 43). This was also true for those patients with 
overwhelming meningeal infection. We believe that corti- 
costeroid therapy is also beneficial in infants and children 
with pneumococcal meningitis. 
(AJDC. 1991;145:1374-1378) 


T he incidence of pneumococcal meningitis in the 

United States is approximately 1.1 cases per 100 000 
population. It is more common in children, with a peak 
incidence of 30 cases per 100000 in infants 3 to 5 months 
of age.' In our institution, Streptococcus pneumoniae ac- 
counted for 10% of the 2766 cases of bacterial meningitis 
in infants and children treated from 1969 through 1990. 
Haemophilus influenzae was the most common meningeal 
pathogen. The 10% case-fatality and 20% to 30% morbid- 
ity rates in children with pneumococcal meningitis have 
changed very little in the past 30 years despite the avail- 
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ability of more potent antibiotics that have high cere- 
brospinal fluid (CSF) bactericidal activity.’ 

In experimental pneumococcal meningitis, bacterial ly- 
sis resulting from antibiotic therapy causes release into 
CSF of cell wall fragments that are responsible for local 
induction of proinflammatory cytokines, including inter- 
leukin 1 and tumor necrosis factor.** These and other in- 
flammatory proteins promote a destructive leukocyte- 
cerebral capillary endothelial cell interaction, platelet- 
mediated thrombosis, and cytotoxic, interstitial, and 
vasogenic cerebral edema.** These events cause increased 
blood-brain barrier permeability to leukocytes and to 
low-molecular-weight serum proteins and can alter cere- 
bral blood flow. In the rabbit pneumococcal meningitis 
model, anticytokine antibodies reduced CSF leukocytosis 
and brain edema,® whereas monoclonal antibodies to 
CD11/CD18 leukocyte receptors involved in endothelial 
adhesion markedly reduced recruitment of leukocytes 
into the CSF, brain edema, and mortality in treated ani- 
mals compared with untreated animals.’ As in the exper- 
imental H influenzae meningitis model,**? dexamethasone 
therapy markedly reduced the meningeal leukocyte 
mass,” brain edema, CSF pressure, and lactate concen- 
trations" in experimental pneumococcal meningitis. 

Because of the similarities in the molecular pathophys- 
iologic activity and modulatory effects of dexamethasone 
therapy in these two experimental meningitis models, it 
seemed reasonable to assume that dexamethasone ther- 
apy might be effective in infants and children with pneu- 
mococcal meningitis, as it has been demonstrated in Dallas 
and Costa Rican children with meningitis caused predom- 
inantly by H influenzae.” We reviewed our experience 
with 97 infants and children with pneumococcal menin- 
gitis, 41 of whom received corticosteroid therapy. 


PATIENTS AND METHODS 


The records of all patients admitted to either Parkland Memo- 
rial Hospital or Children’s Medical Center, Dallas, Tex, with 
pneumococcal meningitis from January 1984 through September 
1990 were reviewed. Of the 98 patients admitted, 27 were 
enrolled in one of three double-blind, placebo-controlled trials of 
dexamethasone therapy; 23 were enrolled in prospective evalu- 
ations of antimicrobial agents; and the remaining 47 patients ei- 
ther declined entry, had received antibiotic therapy for more 
than 1 day before admission, or were enrolled at a time when no 
studies were being conducted, and one patient was not included 
because the dexamethasone was given orally. A final total of 97 
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Treatment Groups 
g 
Steroid (n=41) No Steroid (n=56) 


Mean + SD age, 16.0 + 17.3 (2-72) 20.8 + 32.8 (2-180) 


y (range) 


Age <6 mo 14 (34) 22 (39) 


Sex 
M 28 
F 28 


Race or ethnic 
group 
White 
Black 
Hispanic 
Other 
Estimated duration 
of meningeal 
symptoms before 
admission, h 


39.7+22.9 


Pretreatment with 13 (32) 12 (22) 


oral antibiotics 


Seizures before 
admission 


13 (32) 11 (20) 


Coma on 6/39 (15) 7/53 (13) 


admission 


Shock on 3/40 (8) 


admission 


5/55 (9) 


12/40 (30) 22/55 (40) 


Sepsis syndrome 
on admission 


Relatively 2/41 (5) 
penicillin- 

resistant 

organisms 


0/56 (0) 


*Values are mean+SD or number of patients/total number (per- 
cent). There were no statistically significant differences in character- 
istics between treatment groups. 


patients were included in the study, all of whom received ther- 
apy for a minimum of 10 days with cefotaxime, ceftriaxone, ce- 
furoxime, ampicillin, or penicillin or more than one of these 
drugs. Thirty-nine patients received parenterally administered 
dexamethasone (0.15 mg/kg per dose every 6 hours for 4 days), 
one received methylprednisolone for 7 days, and one patient 
was given dexamethasone for 2 days. 

Patients were diagnosed as having pneumococcal meningitis 
based on their clinical condition and results of CSF examination 
and a CSF culture that yielded S pneumoniae in 92 cases. If the pa- 
tient was pretreated with parenterally administered antibiotics, 
either a positive blood culture or a positive CSF latex agglutina- 
tion test result was required. Cerebrospinal fluid samples ob- 
tained at diagnosis and approximately 24 hours later from most 
patients were sent to the laboratory for routine tests and culture. 

Management of patients was consistent throughout the 6-year 
study period. Patients underwent neurologic examinations daily 
while in the hospital, 6 weeks after discharge, and again at the 
4- to 12-month follow-up visit or later. A brain-stem evoked re- 
sponse (BSER) audiologic examination was performed when 
therapy was discontinued and again 2 to 6 months later if results 
were abnormal. The BSER audiograms were interpreted by ex- 
perienced pediatric audiologists. An absence of wave V response 
at 30 to 40 dB was considered mild, at 50 to 60 dB was consid- 
ered moderate, at 70 dB was considered moderate-severe, at 80 
to 100 dB was considered severe, and at greater than 100 dB was 
considered severe-profound hearing loss.'> Only bilateral 
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Treatment Groups 
————— ESE 
Steroid No Steroid 
(n=41) (n=56) 


2.6+2.7 3.6+3.3 






Characteristic 






Fever duration, d 











Incidence of 2° fever 14/27 (38) 10/50 (20) 1 
Thrombocytopeniat 9/39 (23) 9/55(16)  .58 
Anemiat 27 (66) 32 (57) 51 
Hypocalcemia§ 4 (10) a: “KS 
Hyponatremia 8/39 (21) 15/55 (27) 61 
Relative neutropenia 6 (15) 5/55 (9) 52 
Seizures 19 (46) 22/55 (40) .68 
Subdural effusions 7 (17) 9 (16) .88 
Hydrocephalus 1 (2) 2(4) 1.00 
Positive blood culture 33/35 (94) 42/46 (91) .69 
Positive cerebrospinal 

fluid culture at 24-48 h 2/30 (7) 0/35 (0) 21 









Deaths during treatment 4 (10) 5 (9) 1.00 


*Values are mean + SD or number of patients/total number (per- 
cent). 

tThrombocytopenia was defined as platelet count less than 
150 x 10°/L. 

#Anemia was defined as a hemoglobin or hematocrit value less 
than 2 SDs from the mean for age. 

§Hypocalcemia was defined as a serum total calcium level less 
than 2.24 mmol/L. 

|| Hyponatremia was difined as a serum sodium value less than 130 
mmol/L. 

{Relative neutropenia was defined as a white blood cell count 
less than 2 SDs from the mean for age or equivalent neutrophil 
count. 


moderate or greater sensory neural hearing loss was considered 
evidence of substantial hearing loss. 

Because BSER audiograms were not obtained in 12 patients, 
the physicians’ findings of speech and language acquisition and 
grossly normal hearing in the patients at 4 years or longer after 
diagnosis were considered evidence that substantial permanent 
hearing loss had not occurred. 

Statistical analyses were performed to detect differences 
between independent group proportions with a y? or Fisher's 
Exact Test and between means with a Student t test or Mann- 
Whitney U test, when appropriate."* Only two-tailed P values 
less than or equal to .05 were considered significant. 


RESULTS 
Patient Characteristics 


Among the 97 patients, 44% were white, 32% were 
black, 22% were Hispanic, and 2% were other races, re- 
flecting the general patient population served by the two 
hospitals in Dallas. The male-to-female ratio was 1:1. 
Sixty-four percent of the patients were younger than 1 
year, and only 18% were older than 2 years. Forty-six pa- 
tients had concomitant otitis media, seven had pneumo- 
nia, one had buccal cellulitis, one had periorbital celluli- 
tis, two had maxillary sinusitis, and one had suppurative 
arthritis. No differences were noted in case-fatality rates 
or in neurologic outcome in those who presented with a 
focus of infection in addition to the central nervous sys- 
tem compared with those who did not. 

On admission, 34 patients had evidence of sepsis syn- 
drome as defined by Jacobs et al’ and modified for age 
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(Table 1). On admission or shortly thereafter, approxi- 
mately 8% of the patients had septic shock, defined as the 
presence of sepsis syndrome and a blood pressure less 
than 2 SDs from the mean for age. 

Forty-one patients received parenteral corticosteroid 
therapy in addition to antibiotic therapy, 13 of whom had 
been enrolled in one of the randomized, placebo- 
controlled trials.'*"* Fifty-six patients did not receive ste- 
roid therapy, 14 of whom had been enrolled in one of the 
placebo-controlled trials. From 1984 through 1987, 10 of 
the 41 steroid-treated and 44 of the 56 non-steroid-treated 
patients were examined (P<.001). The only treatment 
difference identified in those admitted earlier in the study 
was that a larger number were initially treated with 
ampicillin or penicillin plus chloramphenicol or with ce- 
furoxime compared with cefotaxime or ceftriaxone, which 
were used later. All of the 35 non-steroid-treated and 28 
of the 30 steroid-treated patients who underwent second 
lumbar punctures had sterile CSF cultures after 24 hours 
of therapy (Table 2). There were no statistically significant 
differences between steroid- and non-steroid-treated pa- 
tients with regard to clinical and laboratory characteristics 
on admission to the hospital (Table 1). Two patients had 
relatively penicillin-resistant organisms (minimum inhib- 
itory concentration, 0.1 to 1.0 pg/mL) and had received 
several courses of orally administered B-lactam antibiot- 
ics for recurrent otitis media before admission. Both were 
treated with parenterally administered cephalosporin 
from the outset, and follow-up CSF cultures at approxi- 
mately 24 hours after diagnosis were sterile. 


Hospital Course and Response to Therapy 


Dexamethasone administration was associated with a 
marked reduction in total duration of fever, defined as a 
maximal rectal temperature greater than 38.2°C after the 
day of admission (Table 2). There were no significant dif- 
ferences between steroid- and non-steroid-treated pa- 
tients with regard to routine laboratory studies, presence 
of seizures, subdural effusions, hydrocephalus requiring 
a shunt, positive second CSF cultures 24 to 48 hours after 
the onset of treatment, or case-fatality rates in the hospi- 
tal (Table 1). 

Results of the CSF examinations at the time of admis- 
sion were similar for the two groups; at 24 to 48 hours, 
however, those who received dexamethasone therapy 
had a significantly higher mean (+SD) glucose concen- 
tration compared with that in non-steroid-treated pa- 
tients (3.8+1.4 vs 2.2+1.1 mmol/L, P<.001). The mean 
protein concentrations in the second CSF samples of 
steroid-treated patients were lower than those of non- 
steroid-treated patients, but the difference was not statis- 
tically significant (0.87+0.58 vs 1.0+1.9 g/L, P=.12). The 
mean number of white blood cells in the second samples 
was similar for both groups. 


Complications 


Four patients each in the steroid- and non-steroid- 
treated groups had clinically evident gastrointestinal 
bleeding, and three patients in each group required a 
blood transfusion. However, two patients in each group 
had evidence of blood loss before diagnosis and treat- 
ment. Two patients with gastrointestinal bleeding died; 
both were from the non-steroid-treated group. One death 
was related to disseminated intravascular coagulation, 
and in the other death, neurologic deterioration occurred 
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after the first parenteral antibiotic dose. All patients with 
clinically apparent gastrointestinal bleeding had an al- 
tered sensorium, either semicoma or coma, on admission, 
and all but one had evidence of sepsis syndrome or sep- 
tic shock, as defined previously." 

Cerebrovascular Instability. —Five (14%) of 35 assess- 
able patients in the steroid-treated group and 16 (31%) of 
52 assessable patients in the non-steroid-treated group 
(P = .132) developed evidence of cerebrovascular instabil- 
ity after initiation of parenteral antibiotic therapy. Cere- 
brovascular instability was defined as a change in neuro- 
logic and/or cardiovascular condition within 6 hours of 
initiation of parenteral antibiotic therapy and included a 
change in cardiovascular vital signs from normal for age 
to meeting the definition of sepsis syndrome/shock,” a 
change in neurologic condition from being alert to semi- 
conscious, or the development of a first seizure. All five 
of the steroid-treated patients developed cerebrovascular 
instability after the start of antibiotic therapy and before 
the first dose of steroid was administered. By contrast, 
none of 30 patients who received steroid therapy before 
or concurrently with antibiotic therapy developed cere- 
brovascular instability (0 of 30 vs 16 of 52 treated with an- 
tibiotics alone, P = .0003). 

Nine (9%) of 97 patients died during hospitalization, four 
in the steroid-treated group and five in the non-steroid- 
group (Table 2). Two other patients died, one at 2 months 
and the other at 6 months after completion of treatment; 
neither had received steroid treatment. Death occurred sig- 
nificantly more often in patients who developed cerebrovas- 
cular instability (24% [5/21] vs 1.5% [1/68]; P = .0025). 

Overwhelming Meningeal Infection.— Twenty-seven 
patients had evidence of overwhelming meningeal infec- 
tion, defined by a white blood cell count less than 
0.075 x 107/L of CSF and more than an average of 10 
organisms per high-power field on gram-stained smears 
of CSF observed at the time of diagnosis.” These 
patients were sicker than those without evidence of over- 
whelming meningeal infection, as indicated by laboratory 
studies, altered states of consciousness, and the presence 
of septic shock, cerebrovascular instability, and gross 
gastrointestinal bleeding (Table 3). They accounted for 
two thirds of the deaths and had a significantly increased 
incidence of seizures and permanent bilateral moderate or 
greater hearing loss. Of the survivors of overwhelming 
meningeal infection, one of eight steroid-treated patients 
compared with seven of 13 non-steroid-treated patients 
had moderate or greater bilateral hearing loss (P = .085). 
The one steroid-treated patient had severe neurologic 
damage and BSER evidence of bilateral hearing loss before 
dexamethasone therapy was administered 31 hours after 
the first parenteral dose of antibiotic. 


Neurologic Outcome 


There was a consistent trend of fewer neurologic 
abnormalities in the steroid-treated group on examina- 
tions at 6 weeks and 6 months after illness (Table 4). In 
addition, bilateral moderate or greater hearing loss oc- 
curred less often in steroid-treated patients compared 
with non-steroid-treated patients (P = .13). 

There were significantly fewer patients with an overall 
adverse neurologic outcome, including hearing impair- 
ment, in those who received steroid therapy compared 
with those who did not (four [11%] of 35 vs 14 [33%] of 
43; P = .033) (Table 4). The presence of seizures controlled 
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z 


Characteristic 


Steroid therapy 


Admission 
cerebrospinal 
fluid 
white blood 
cell count, 

x 10°/L 


Coma 


Altered state of 
consciousnesst 


Shock 


Cerebrovascular 
instability 


Gastrointestinal 
bleeding 


Relative 
neutropenia 


Thrombocytopenia 
Seizures 

Died in hospital 
Long-term 


Present 
(n=27) 


11 (41) 


0.216 + 0.210 


8 (30) 
22 (81) 


6 (22) 
10/25 (40) 


5 (19) 


7/26 (27) 


10/26 (38) 
19 (70) 

6 (22) 
4/20 (20) 


Overwhelming Meningeal Infection 


Absent 
(n=65) 


28 (43) 98 


3.087 +3.770 <.001 


5/60 (8) 
25/60 (42) 


2/63 (3) 
10/61 (16) 


3 (5) 


3 (5) 


7 (11) 

20/64 (31) 
3 (5) 
5/54 (9) 





neurologic 
sequelae 


Bilateral moderate 8 (30) 
or greater 
hearing loss 


Total adverse 9 (33) 
outcomet 


4/56 (7) 


8/56 (14) 





“Values are number of patients/total number (percent) or 
mean + SD. The definitions of some characteristics are given in Ta- 
ble 1 or the text. "Overwhelming meningeal infection” is defined in 
Scheld et al,* Weiss,” or the text. 

tAltered state of consciousness includes lethargy with decreased 
responsiveness, semiconsciousness, and coma. 

#Total adverse outcome includes patients with one or more neu- 
rologic abnormalities, including bilateral moderate or greater 
hearing loss. 


by medication and isolated hydrocephalus in patients 
who had normal motor and intellectual development 
were not included in these figures. 


COMMENT 


The use of systemic corticosteroids as adjunctive therapy 
for bacterial meningitis in infants and children was shown 
in double-blind, placebo-controlled trials in Dallas and 
Costa Rica to modulate meningeal inflammation and lum- 
bar CSF pressure and to substantially improve long-term 
outcome in those with disease caused principally by H 
influenzae.’ Because of the inevitable reduction in the in- 
cidence of H influenzae meningitis resulting from vaccination 
with the conjugated Haemophilus vaccines in early infancy, 
it is likely that a predominance of pneumococcal meningitis 
will be seen in the future. The paucity of data concerning 
dexamethasone therapy in these latter patients prompted 
our review of the Dallas experience with steroid treatment 
for pneumococcal meningitis. 
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ps 


$$$ ___—___—_,, 


No Steroid 
(n=49)t 


Steroid 


Characteristic (n=37)t 


Neurologict 
3/34 (9) 
2/35 (6) 


6/38 (16) 
7/43 (16) 


6-wk follow-up 


4-6 mo or longer 
follow-up 


Audiologic§ 


Bilateral moderate or 3/35 (9) 10/47 (21) 


greater hearing loss 


Total adverse 4/35 (11)9 14/43 (33)9 


outcome] 


*Values are number with sequela/number examined (percent). 

tNumbers represent survivors who were available for follow-up. 

+Excludes hearing impairment, transient ataxia, and seizures 
controlled by medication. 

§Patients with abnormal brain-stem evoked response examina- 
tion results at discharge or at 6 weeks’ follow-up were reexamined 
at 4 to 6 months or later to confirm impairment (see text). 

Includes patients with one or more neurologic abnormalities, 
including bilateral moderate or greater hearing loss. 

{Three patients received dexamethasone sodium phosphate 
therapy more than 24 hours after initiation of antibiotic treatment. 
lf they are excluded from analysis (see text), the rates of total neu- 
rologic sequelae were three (9%) of 32 vs 14 (33%) of 43 (P= .025) 
for steroid- and non-steroid-treated patients, respectively. 


Because the basic pathophysiologic mechanisms of 
meningeal inflammation in experimental pneumococcal 
and Haemophilus meningitis are similar,**°*'”"* it was not 
surprising that dexamethasone had similar antiinflamma- 
tory effects in both models, as determined by CSF pres- 
sure, brain edema, cytokine concentrations, and the con- 
ventional CSF indexes of inflammation.*"’ This was also 
the case in our analysis of the effects of corticosteroid 
treatment on CSF inflammatory indexes and CSF inter- 
leukin 1 B and tumor necrosis factor a concentrations in 
patients with pneumococcal and Haemophilus meningitis 
enrolled in the placebo-controlled, double-blind trials. 1% 

The results of our retrospective study suggest strongly 
that corticosteroid therapy, especially when administered 
within 24 hours of starting parenteral antibiotic therapy, 
benefits neurologic and audiologic outcome in infants and 
children with pneumococcal meningitis. The percentage 
of survivors with any adverse outcome was markedly 
smaller in patients given steroid therapy within 24 hours 
of initiating parenteral antibiotic therapy compared with 
those who never received steroid therapy (three [9%] of 
32 vs 14 [33%] 43; P= .025). It also appeared that steroid- 
treated patients with overwhelming pneumococcal 
meningeal infection’*”” fared better on follow-up neuro- 
logic and audiologic examinations and that fewer steroid- 
treated patients developed evidence of cerebrovascular 
instability after initiation of parenteral antibiotic therapy 
compared with non-steroid-treated patients (0 of 30 vs 16 
[31%] of 52; P=.0003). Five steroid-treated patients de- 
veloped cerebrovascular instability before steroids were 
administered, underscoring the importance of providing 
steroid therapy before or concurrently with antibiotic 
therapy.”’* Our results are consistent with those of Girgis 
et al,” who demonstrated markedly lower rates of death 
and hearing impairment in 52 dexamethasone-treated 
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compared with 54 non-steroid-treated children, adoles- 
cents, and adults with pneumococcal meningitis. 
However, the data substantiating a beneficial effect on 
outcome from meningitis caused principally by H influen- 
zae were derived from prospective, double-blind, placebo- 
controlled trials, '*’* whereas the data from our study were 
retrospectively gathered, although more than half of the 
atients had been prospectively enrolled in therapeutic 
trials."**! Although a placebo-controlled, double-blind 
study of dexamethasone therapy in pneumococcal men- 
ingitis would be ideal, we believe that the risk-benefit ra- 
tio is favorable and that dexamethasone therapy should 
be considered for use in infants and children with pneu- 
mococcal meningitis until results of such a study, if 
undertaken, are available. 
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Haemophilus b Disease After Vaccination With 
Haemophilus b Polysaccharide or Conjugate Vaccine 


Carl E. Frasch, PhD; Elizabeth E. Hiner, RPh; Thomas P. Gross, MD, MPh 


@ The reported frequency of invasive Haemophilus influ- 
enzae type b disease occurring within 1 year after immuni- 
zation was compared in American children who received 
either Praxis Biologics’ Haemophilus b polysaccharide vac- 
cine or Connaught Laboratories’ Haemophilus b conjugate 
vaccine during the first year of distribution. All domestic 
cases reported to the Food and Drug Administration or the 
Centers for Disease Control were included in the study. An 
estimated 4.5 million and 2.0 million doses of polysaccha- 
ride and conjugate vaccines were administered, respec- 
tively. Approximately three cases of early-onset disease 
(disease developing less than 15 days after vaccination) per 
million doses were reported for the polysaccharide com- 
pared with four cases per million doses for the conjugate 
vaccine. There were 30.7 reported vaccine failures per mil- 
lion doses of the polysaccharide vaccine compared with 9.0 
per million doses of the conjugate vaccine, a 3.4-fold 
difference. The reporting rate ratios (cases of vaccine fail- 
ure to cases of early-onset disease) for the polysaccharide 
and conjugate were 11.5 and 2.3, respectively, a fivefold 
difference. Thus, compared with recipients of the polysac- 
charide vaccine, vaccine failures reported among recipients 
of the conjugate vaccine were 80% fewer than expected. 
(AJDC. 1991;145:1379-1382) 


aemophilus influenzae is the causative agent of a spec- 
trum of human diseases, the most serious of which 
is meningitis. Other invasive infections caused by this or- 
ganism include pneumonia, epiglottitis, cellulitis, and 
septic arthritis. Nearly all invasive disease caused by H 
influenzae in children is due to capsular type b, one of six 
capsular types.' The estimated annual incidence of Hae- 
mophilus b disease in children younger than age 2 years in 
the United States is about 100 per 100 000.7 
The low incidence of Haemophilus b disease in older 
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children and adults correlates with the presence of serum 
bactericidal antibodies.* Antibodies to the type b capsular 
polysaccharide, which is composed of ribose ribitol phos- 
phate, are bactericidal and opsonic.*° A 1974 efficacy trial 
with a Haemophilus b polysaccharide vaccine showed sig- 
nificant protection for children aged 18 months and 
older. Based on this finding, a Haemophilus b polysaccha- 
ride vaccine was licensed in April 1985 for use in children 
aged 24 months and older. However, protective effec- 
tiveness of the polysaccharide vaccine in the United States 
was less than expected.”* An improved polysaccharide- 
protein conjugate vaccine for protection against H influ- 
enzae type b was licensed in December 1987 for use in 
children aged 18 months and older. 

Reporting of unexpected adverse events after adminis- 
tration of Haemophilus b vaccines has been strongly encour- 
aged.” Failure of vaccines to protect against Haemophilus b 
disease is a reportable adverse event. Adverse events are 
generally reported to the Food and Drug Administration 
(FDA), but may be reported to the Centers for Disease 
Control (CDC). Reports submitted to the FDA are prima- 
rily from manufacturers or health care providers” and are 
entered into the Spontaneous Reporting System, a com- 
puterized database. Adverse events reported to the FDA 
and CDC were used in an earlier study” to describe the 
spectrum of disease due to H influenzae type b occurring in 
polysaccharide-vaccinated children. 

In this study, we compare the frequency of reported in- 
vasive disease occurring within 1 year after immunization 
in American children who received either the Haemophilus 
b polysaccharide (PRP, Praxis Biologics Inc, Rochester, 
NY) or the Haemophilus b conjugate (PRP-D, Connaught 
Laboratories Inc, Swiftwater, Pa) vaccine any time during 
the first year of the products’ distribution. The first year 
was chosen for both products because during this time 
only one manufacturer’s product was on the market. 


PATIENTS AND METHODS 


The first year of distribution of PRP was defined as May 1, 
1985, through April 30, 1986, and the first year for PRP-D 
was defined as January 1, 1988, through December 31, 1988. 
Children vaccinated in the United States during these times 
who developed Haemophilus b disease within 1 year of immu- 
nization were eligible for our study and were included if their 
disease was reported to the FDA or CDC. Thus, each vacci- 
nated child was allotted equal time (365 days) to develop 
disease. In a similar study by Nelson and Granoff,” this was 
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No. of Days 
Between Vaccination 
and Disease Onset 


Age at 
Immunization, mo 





Patient No. Surveillance 


1 M 1 Septicemia Minn 32 A 
2 M 2 Meningitis Wash 18 P 
3 F 2 Meningitis Calif 29 A 
4 M 3 Cellulitis Mich 17 P 
5 F 4 Septicemia Ga 26 P 
6 F 4 Meningitis Ore 23 P 
7 M 6 Meningitis Ohio 20 P 
8 M 14 Meningitis Mass 18 P 
9 M 25 Meningitis Calif 19 F 
10 M 35 Meningitis Pa 19 P 
11 F 50 Meningitis Conn 19 A 
12 F 59 Meningitis Mont 17 P 
13 F 65 Meningitis Calif 27 A 
14 NS 91 Pneumonia Wis 18 P 
15 M 116 Meningitis Fla 15 P 
16 M 119 Septicemia Calif 46 A 
17 NS 128 Meningitis Tenn 7 A 
18 NS 140 Meningitis Ill 18 P 
19 NS 143 Cellulitis Okla 23 A 
20 F 174 Meningitis Calif 18 A 
21 NS 176 Cellulitis Calif 18 A 
22 M 220 Septicemia Tex 29 A 
23 F 261 Cellulitis Minn 23 A 
24 F 290 Meningitis Calif 18 A 
25 F 321 Meningitis Tenn 19 A 
26 M 353 Epiglottitis Okla 23 A 


*NS indicates not specified; A, active; and P, passive. Included under active surveillance are six reports from the Centers for Disease 
Control and eight reports from parts of the United States considered to be under more active surveillance than usual. 


not the case, as only those vaccinated children who devel- 
oped disease within the first 13 months of distribution of the 
applied vaccine could have been included if their disease had 
been reported. Thus, children vaccinated 10 months into a 
vaccine’s first 13 months of distribution would have to have 
developed disease in 3 months to be included in their study. 

Other study methods and case definitions are as described 
by Hiner and Frasch." Cases of disease developing in chil- 
dren less than 15 days after immunization were counted as 
early-onset cases of the disease, not as vaccine failures. The 
child’s age at immunization was determined when possible 
from the date of birth and was recorded as the last full month 
of age. When the birth date was not available, the age at 
vaccination indicated on the report was used. The number of 
days between vaccination and disease onset was calculated 
based on the reported dates of immunization and hospital 
admission. The two manufacturers provided estimates of 
amounts of vaccine distributed and administered. 


RESULTS 
There were 150 cases of Haemophilus b disease reported 
in children who received PRP, and these 150 cases are a 
subset of cases presented in our earlier paper." Twenty-six 
cases of Haemophilus b disease were reported after immu- 
nization with PRP-D (Table 1). Another case of early-onset 
disease was reported after PRP-D vaccination in a 19- 
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month-old infant, but was not included because the child 
resided in British Columbia. Twenty cases (77%) were re- 
ported by physicians and/or the manufacturer, but, of 
these, eight were considered to be from areas of active 
surveillance.*'*" Six reports (23%) obtained from the CDC 
were from an active surveillance study of meningitis." In 
comparison, 16 (11%) of 150 reports of cases of disease after 
PRP vaccination originally reported by Granoff et al” were 
from active surveillance studies. Two (25%) of the eight 
PRP-D-associated cases of early-onset disease and 12 
(67%) of 18 PRP-D vaccine failures were considered to have 
been reported from areas of active surveillance. There 
were no cases of early-onset disease associated with PRP 
among the active surveillance reports. 

Approximately 60% of cases of both early-onset dis- 
ease and vaccine failure after receipt of PRP-D involved 
meningitis compared with 54% of cases of PRP vaccine 
failures (Table 2). Approximately 75% fewer cases of 
epiglottitis developed in patients with PRP-D vaccine 
failure (6%) compared with patients with PRP vaccine 
failure (25%). There was no important difference be- 
tween the mean or median age at immunization of 
children who experienced early-onset disease or vac- 
cine failures in the PRP or PRP-D groups, but there 
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was a median age difference of 6 months between admin- 
istration of the two vaccines (Table 3). 

Table 4 compares the rates of reported Haemophilus b 
disease within 1 year after immunization with PRP and 
PRP-D. Praxis Biologics reported that during the first year 
of distribution approximately 4.5 million doses of PRP had 
been administered (about 70% of distributed vaccine). 
Connaught Laboratories reported that 2.0 million doses of 
PRP-D had been administered during its first year (about 
60% of distributed vaccine). There were 2.7 reported cases 
of early-onset disease per million doses of PRP compared 
with 4.0 cases per million doses of PRP-D. The rate of re- 
ported PRP-D vaccine failures was about 30% that of PRP. 
The reporting rate ratios (cases of vaccine failure to cases 
of early-onset disease) for PRP and PRP-D were 11.4 
(30.7:2.7) and 2.3 (9.0:4.0), respectively, demonstrating a 
fivefold difference. Excluding reports from active surveil- 
lance areas for both vaccines resulted in a 10.2-fold differ- 
ence in the rate ratios. 


aF 
~r 


Polysaccharide Conjugate 

re —_——— mnn 

Early-Onset Vaccine Early-Onset Vaccine 
Disease Failure Disease Failure 


4 (33) 75 (54) 5 (62) 11 (61) 
Epiglottitis 3 (25) 34 (25) 0 1 (6) 
Cellulitis 1 (8) 10 (7) 1 (13) 3 (17) 
Pneumonia 0 8 (6) 0 1 (6) 

2 (17) 6 (4) 2 (25) 2 (11) 
Other 2 (17) 5 (4) 0 0 
Total 12 (100) 138(100) 8&(100) 18 (101) 


*Values are number (percentage) of cases developing less than 
15 days after vaccination. Percentages may not total 100 owing to 
rounding. 


Meningitis 


Bacteremia 


Age at Immunization, mo 
a 
Vaccine Failure 


Early-Onset Disease 
a -—oquwm 
Median Mean Range Median Mean Range 


Vaccine 


24 27.4 22-41 25 29.1 
17-32 19 22.8 


16-60 
15-47 


Polysaccharide 
Conjugate 22 22.2 







wss i 


No. of Doses 
No. of Doses Administered, 
Distributed, Millions (% of Doses 
Vaccine Millions Distributed) 





4.5 (70) 
2.0 (61) 


Polysaccharide 









Conjugate 














COMMENT 


We compared the frequency of reported Haemophilus b 
disease occurring within 1 year after immunization in chil- 
dren vaccinated with either PRP or PRP-D anytime during 
the first year of the vaccines’ distribution when PRP was 
the only Haemophilus b vaccine available and when PRP-D 
was the only Haemophilus b conjugate available. Cases 
were reported from both active and passive surveillance 
systems. Because the dynamics of reporting in these two 
systems are different, examining their separate effects was 
important. By excluding reports from active surveillance, 
the reporting rate ratio difference increased from fivefold 
to tenfold. We also noted that cases occurring more than 
3months afterimmunization with PRP-D were much more 
likely to be reported by active surveillance. 

The median age at immunization for the PRP and 
PRP-D vaccine recipients who experienced vaccine failure 
was 25 months and 19 months, respectively, but it is un- 
clear whether this difference can fully account for the 
lower incidence of epiglottitis after vaccination with 
PRP-D. The peak age for occurrence of epiglottitis is ap- 
proximately 30 months." 

In an approach similar to that of Nelson and Granoff,” 
but using reporting rates rather than reported numbers, 
we determined that the reported rate of vaccine failures 
in PRP-D recipients would have to be 46.0 per million 
doses administered for the vaccine failure-early-onset 
disease rate ratios in PRP-D and PRP recipients to be the 
same (PRP-D, 46.0:4.0 [11.5]; PRP, 30.7:2.7 [11.4]). Given 
the number of PRP-D doses administered (2.0 million), 
the rate of 46.0 per million would correspond to 92 vac- 
cine failures among those who received PRP-D. However, 
only 18 cases were reported, or 80% fewer than expected. 
These data and the 3.4-fold fewer vaccine failures per 
million doses suggest that PRP-D is more effective than 
PRP. These calculations are based on the assumption that 
no cases of early-onset disease result from the transient 
decrease in antibody that occurs in the first few days af- 
ter immunization.” 

Because underreporting of cases of both early-onset 
disease and vaccine failure is certain and the number of 
vaccine doses administered is an approximation, the de- 
rived reporting rates of disease after immunization are 
only crude estimates of the true incidence. The reporting 
rate ratios, however, remain unchanged even if vaccine 
exposure changed because both the numerator and the 
denominator of the rate ratio are equally affected. Under- 
reporting becomes a more important issue in considering 
potential biases in this study. 

Potential biases include a relative overreporting of 
early-onset disease after PRP-D vaccination or a relative 


Haemophilus b Disease, 
No. of Cases Per Million Doses 













(No. of Cases) 
Early-Onset Vaccine 
Disease Failure Total Rate Ratio* 















2.7 (12) 
4.0 (8) 


30.7 (138) 
9.0 (18) 


33.4 (150) 
13.0 (26) 
















*Ratio of rate of vaccine failure to rate of development of early-onset disease. 
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underreporting of PRP-D vaccine failures. Given the na- 
ture of invasive Haemophilus b disease, it is unlikely that 
PRP-D-associated cases of early-onset disease would be 
preferentially reported compared with PRP-associated 
cases. Regarding the latter bias, given the extent of pub- 
licity and discussion in the last half of 1987 and into 1988 
after studies of the efficacy of the PRP vaccines,”* height- 
ened interest in the efficacy of the conjugate vaccines 
would likely have stimulated reporting of vaccine failures. 
Thus, comparative underreporting of PRP-D vaccine fail- 
ures seems unlikely. However, such a bias might have 
existed if children vaccinated with PRP-D had been allot- 
ted less time to develop disease than children vaccinated 
with PRP. This could have occurred if (1) to be included 
in the study, vaccinated children who developed disease 
would have had to have experienced disease onset within 
the first year of distribution of the applied vaccine, and (2) 
PRP-D had been used more extensively during the last 
half of its first year of distribution than PRP was during 
its first distribution year. Importantly, the variation in 
overall use of PRP-D vs PRP during their first year of dis- 
tribution did not have to be accounted for with our study 
design because all vaccinated children were allotted 365 
days to develop disease. 

The first conjugate vaccine, PRP-D, was introduced in 
1987. It was licensed based on its superior immunogenic- 
ity compared with PRP. The reported effectiveness of PRP 
in American children has been estimated in a series of 
postmarketing case-control studies.”**° The effectiveness 
estimates ranged from 50% to 88% for most of these stud- 
ies. Recent case-control studies of PRP-D have shown its 
effectiveness to be 100% (95% confidence interval [CI], 
72% to 100%) in Minnesota and 88% (95% CI, 49% to 
97%) in Los Angeles County, California." 

Based on the data presented and considering potential 
reporting biases, the PRP-D conjugate vaccine appears to 
be more effective than the polysaccharide in children aged 
18 months or older. This is consistent with the results of 
the above cited case-control studies. Haemophilus b conju- 
gate vaccines produced by Praxis Biologics and Merck 
Sharp & Dohme, West Point, Pa, have been recently 
licensed for use in children beginning at age 2 months. 


We thank Jay Wenger, MD, Special Pathogens Branch, Centers for 
Disease Control, Atlanta, Ga, for providing reports of Haemophilus b 
disease in vaccinated children. 
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Comparison of Maternal and Newborn Serologic Tests 
for Syphilis 


Sarah A. Rawstron, MB, BS, Kenneth Bromberg, MD 


è Objective.—To compare the cord blood, newborn serum, 
and maternal serum for the diagnosis of congenital syphilis. 

Design. —Retrospective chart review. 

Setting. —Kings County Hospital Center, Brooklyn, NY. 

Patients.—Three hundred forty-eight mother-newborn 
pairs with positive syphilis serology. 

Measurements and Results.—One hundred fifteen new- 
borns (33%) had rapid plasma reagin tests of cord blood that 
were nonreactive. Their mothers had positive serologic 
findings. There were 10% false-positive cord blood samples 
(cord blood rapid plasma reagin tests reactive, newborn se- 
rum rapid plasma reagin tests nonreactive) and 5% false- 
negative cord blood samples (cord rapid plasma reagin tests 
nonreactive, newborn serum rapid plasma reagin tests 
reactive). Thirty-three newborns had congenital syphilis. 
Seven newborns had cord titers fourfold higher than their 
mothers’; only four of these newborns had congenital 
syphilis. Maternal serology is superior to cord blood anal- 
ysis for identifying newborns at risk of congenital syphilis. 

(AJDC. 1991;145:1383-1388) 


E ongenital syphilis has reached epidemic proportions 
in New York State. In response to this outbreak, the 
state requires that all newborns have their cord blood 
tested for syphilis.! According to state law, maternal 
blood tested at delivery is an acceptable alternative to cord 
blood. Do the two samples provide similar information? 
Only limited comparisons of mother’s and newborn’s se- 
rology results at delivery** are available. These studies 
suggest that cord blood serology is inferior to maternal 
blood serology for the detection of congenital syphilis. 
Although there is said to be a large experience with se- 
rology results in the diagnosis of congenital syphilis, rec- 
ommendations and statements about syphilis serology re- 
sults in the newborn period are based on anecdotal infor- 
mation and unpublished data. For instance, the Centers 
for Disease Control, Atlanta, Ga, suggests syphilis sero- 
logic testing on a newborn’s serum rather than on the cord 
blood because of fewer false-positive results on serum 
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samples,* but data are not available to support or refute 
these findings. A recently adopted diagnostic criterion for 
congenital syphilis° is a newborn’s titer that is four times 
as great as that of the maternal titer at delivery. Evidence 
for the usefulness of this ratio has not been published. 

Because only limited studies or anecdotal information 
on the association between cord blood and maternal blood 
syphilis serologies were available, cord blood, maternal 
serum, and newborn serum syphilis serology results were 
reviewed at this institution to determine if (1) a rapid 
plasma reagin test (RPR; Becton Dickinson Microbiology 
Systems, Cockeysville, Md) performed on cord blood 
identified newborns with congenital syphilis, (2) the ratio 
of newborn cord blood RPR to maternal blood RPR was 
helpful in the diagnosis of congenital syphilis, and (3) an 
RPR performed on newborn serum was superior to an 
RPR performed on cord blood. 


PATIENTS, MATERIALS, AND METHODS 


In Kings County Hospital Center, Brooklyn, NY, an RPR test 
is performed on the cord blood of almost all newborns and on 
blood obtained from almost all mothers at delivery. A positive 
RPR is confirmed with the use of a fluorescent treponemal an- 
tibody absorption test (FTA-ABS; Clinical Sciences, Whippany, 
NJ). Quality control of the RPR test is performed twice a day. The 
RPR test was reproducible within one tube dilution when 
2 months’ of tests were reviewed. 

All RPR tests performed on women who gave birth at Kings 
County Hospital from January 1988 to November 1989 were re- 
viewed. Mother-newborn pairs were identified by finding a 
positive RPR in any serum specimen from either member of the 
pair. Specimens that were sent for RPR testing were maternal 
serum, newborn’s cord blood, or serum of a newborn during the 
first days of life. Additional newborn testing was only done on 
a second newborn serum specimen and not further testing of the 
serum from the clotted cord blood. The diagnosis of congenital 
syphilis was based on the following modified guidelines estab- 
lished by the Centers for Disease Control:** 

The definition for congenital syphilis includes confirmed or 
presumptive categories. The Centers for Disease Control defines 
confirmed cases of congenital syphilis as infants in whom 
Treponema pallidum is identified by dark-field microscopy, fluo- 
rescent antibody, or other specific stains in specimens from le- 
sions, placenta, umbilical cord, or autopsy material. The Centers 
for Disease Control defines presumptive cases of congenital syph- 
ilis as either of the following: 

A. An infant whose mother had untreated or inadequately 
treated syphilis at delivery, regardless of findings in the in- 
fant; or 
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B. Any infant or child who has a reactive treponemal test for 
syphilis and any one of the following: 

1. any evidence of congenital syphilis on physical examination 
(signs in an infant less than age 2 years may include hepatosple- 
nomegaly, characteristic skin rash, condyloma lata, snuffles, 
jaundice (syphilitic hepatitis), pseudoparalysis, or edema (neph- 
rotic syndrome); or 

2. any evidence of congenital syphilis on long-bone radio- 
graph; or 

3. reactive cerebrospinal fluid (CSF) VDRL; or 

4. elevated CSF cell count or protein level (without other 
cause); or 

5. quantitative nontreponemal serologic titers that are fourfold 
higher than the mother’s (both drawn at birth); or 

6. reactive test for FTA-ABS-19S-lgM antibody. 

The definition of congenital syphilis used in this study 
included only confirmed and presumptive B:1,2,3 categories. 
Newborns were included in group B1 with any of the following 
signs or symptoms: hepatosplenomegaly, hepatitis, characteris- 
tic rash, or lymphadenopathy. Hepatitis was defined as hyperbi- 
lirubinemia with an indirect bilirubin level greater than 17 
mol/L, or an aspartate aminotransferase level greater than 75 
U/L. Newborns were not excluded from the diagnosis of 
congenital syphilis if they had nonreactive (NR) cord blood 
titers. A diagnosis of congenital syphilis was not made on the 
inadequacy of maternal therapy alone (presumptive group A) 
since only some of these newborns have congenital syphilis. 
Categories B:4, 5, and 6 were also excluded. Category B4 was 
excluded since the values given for abnormal CSF white blood 
cell count (>0.005x10°/L) and protein level (>0.40 g/L)’ are well 
within normal for newborns.’ Category B5 was excluded since 
this definition was being evaluated. Category B6 was excluded 
since no newborns had this test performed. 

The diagnosis of confirmed congenital syphilis was made 
based on a positive immunofluorescence test for T pallidum us- 
ing rabbit antiserum in an indirect immunofluorescent antigen 
test. After November 1988, all newborns born to mothers with 
positive RPRs received parenteral penicillin (either intravenous 
penicillin G or intramuscular penicillin G procaine) for 10 days. 


RESULTS 


Of the 9421 newborns born during the 22-month study 
period, there were 429 (5%) mother-newborn pairs with 
positive RPR results in either one of the pair. Four hun- 
dred eight had medical records available for review. 
Twenty-eight were excluded from analysis because the 
FTA-ABS was either negative (11) or not done (17), leav- 
ing 380 (89%) mother-newborn pairs with positive FTA- 
ABS results. Of the 380 pairs, 14 (3.7%) had discordant 
FTA-ABS results between members of the pair but were 
still included in the analysis. 

Only 348 (91.6%) of the 380 mother-newborn pairs 
could be evaluated for comparison of maternal and new- 
born serologic findings since five newborns had no cord 
blood samples sent for analysis, and 27 mothers had no 
maternal serum samples sent for analysis. These 348 pairs 
were the basis for the analysis. 


RANGE OF TITERS 


The range of RPR titers seen in all specimens was sim- 
ilar: cord serum NR to 1:2048, newborn serum NR to 
1:1024, and maternal serum NR to 1:1024. Significant dis- 
cordance between titers was assumed, based on usual 
practice, if titers differed by more than or equal to two 
tube dilutions (fourfold). Analysis of the 348 mother- 
newborn pairs included 171 pairs where there were both 
newborn cord, serum, and maternal samples for compar- 
ison. The results for mother-newborn pairs with RPR- 
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348 
Cord and Maternal Serum Samples 


Analysis of 348 cord and maternal serum samples. C indicates cord 
serum; M, maternal serum; S, newborn serum; plus sign, RPR (rapid 
plasma reagin) positive; minus sign, RPR nonreactive; boxed items, 
cord blood RPR false positives; and circled item, cord blood RPR 
false negatives. 


positive results were analyzed separately from those with 
any RPR NR results (Figure). 


Analysis of RPR-Positive Serum Samples 


Comparison of RPR-Positive Cord and Maternal Se- 
rum Samples.—There were 226 (65%) pairs with RPR- 
positive cord and maternal serum samples (Table 1). The 
majority of cord blood samples (136 of 226 or 60%) were 
within two dilutions of maternal titer. 

Comparison of RPR-Positive Newborn and Maternal 
Serum Samples.—One hundred seventy-one pairs of 
newborn serum and maternal titers were available for 
comparison, but only 95 (55.6%) of these newborn serum 
samples were RPR positive when maternal RPR was also 
RPR positive. The majority of the specimens (54 of 95 or 
57%) were fourfold lower (two or more dilutions lower) 
than the maternal titer (Table 1). 

Comparison of RPR-Positive Cord and Newborn Se- 
rum Samples.—Only 87 (51%) of 171 samples of both 
newborn cord and newborn serum were RPR positive. 
There were few differences between titers when both cord 
and newborn serum samples were RPR positive. Most (79 
of 87 or 91%) cord and newborn serum samples were 
within two tube dilutions of each other. Three newborns 
had cord blood that was four times higher than the new- 
born serum titer, and five newborns had newborn serum 
that was four times higher than the cord titer. 


Analysis of Serum Samples With RPR Nonreactive Samples 


Comparison of Cord and Maternal Serum Samples 
Where One Sample Is Nonreactive.—There were 115 
newborns (33%) whose cord blood samples were RPR NR 
when maternal serum samples were positive. There were 
seven newborns (2%) with RPR-positive cord blood sam- 
ples whose mothers had RPR NR serum samples. 

Comparison of Newborn Serum With Maternal 
Serum.—Group With RPR NR Cord Blood Samples. —Sixty- 
seven (58%) of the 115 newborns who had RPR NR cord 
blood samples and RPR-positive maternal serum had ad- 
ditional newborn serum samples sent for clarification of 
titers. Nine of these serum samples were RPR positive 
(Table 1). These nine included eight with newborn serum 
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Table 1.—Comparison of Fourfold Difference in 
RPR-Reactive Mother-Newborn Serum Sample Pairs* 





Fourfold Fourfold 
Lower Samet Higher Total 
Cord vs maternal 83 (12) 136 (13) 7 (4) 226 (29) 
Serum vs maternal 54 (4) 39 (5) 2 (1) 95 (10) 


*RPR indicates rapid plasma reagin. Numbers in parentheses de- 
note newborns with congenital syphilis. Ten had serum samples 
taken that were RPR positive and a total of 29 had newborn cord and 
maternal serum samples that were RPR positive. 

tNewborn titer within two tube dilutions of maternal titer. 


samples two dilutions or more higher than the cord blood 
sample (1:2 to 1:32), and one with newborn and cord ti- 
ters within two dilutions (newborn titer 1:1). 

Group With RPR NR Maternal Serum. — There were seven 
newborns with positive cord RPR and NR maternal RPR. 
Additional newborn serum samples were sent for analy- 
sis on four newborns and only one remained positive 
(cord and newborn serum titer 1:16), with three becoming 
NR (cord titers 1:1 to 1:2). The mother’s serum samples on 
these newborns were unavailable for further testing so it 
is unknown if any maternal specimens were NR due to the 
prozone phenomenon. 

Group With RPR NR Newborn Serum.—The group 
with positive RPR in both maternal and cord serum 
samples had additional newborn serum samples sent 
for analysis on 100 (44%) of 226. Fourteen of these 
newborns, who initially had RPR-positive cord serum 
samples (titers 1:1 to 1:8), had additional newborn se- 
rum samples that were NR. 


False-Positive and False-Negative Cord Serum Samples 


If newborn serum specimens are taken to be the true- 
positive samples, then the number of false-positive cord 
RPR tests was 17 (10%) of 171. The number of false- 
negative cord RPR tests was nine (5%) of 171. 


Newborns With Congenital Syphilis 


Thirty-three newborns with congenital syphilis in the 
group of 348 pairs had cord and maternal titers avail- 
able for comparison; of these, 13 had cord, newborn 
serum, and maternal titers available for comparison. 
Cord titers ranged from NR to 1:2048. However, after 
November 1988, all newborns at risk were treated for 
congenital syphilis; therefore, more newborns may 
have had congenital syphilis since asymptomatic new- 
borns may not be detected with routine testing. 
Twenty-nine newborns had RPR-positive cord blood 
samples, and four newborns had RPR NR cord blood 
samples at delivery. 

The diagnosis of congenital syphilis was made using 
the criteria already mentioned. Table 2 contains informa- 
tion on the newborns with congenital syphilis. Eleven 
newborns had only abnormal roentgenographic findings, 
five had only a positive CSF VDRL, and six had both 
findings. Some of these newborns also had other mani- 
festations of congenital syphilis such as hepatospleno- 
megaly, rash, and hepatitis. Three newborns only had 
hepatosplenomegaly as their manifestation of congenital 
syphilis, and seven newborns had hepatitis as their sole 
manifestation of congenital syphilis. Four newborns had 
confirmed congenital syphilis, and 29 had presumptive 
congenital syphilis. 
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The four newborns with confirmed congenital syphilis 
had T pallidum identified with immunofluorescence tech- 
niques in either nasopharyngeal or umbilical smears. Two 
of these had positive CSF VDRL alone. One had a posi- 
tive CSF VDRL and abnormal roentgenographic findings, 
and one had abnormal roentgenographic findings alone. 

The four newborns with NR cord blood samples had 
findings compatible with presumptive congenital syphi- 
lis. Three of them had evidence of congenital syphilis at 
birth (patients 2, 19, and 32) and one did not (patient 16). 
The newborn who did not have evidence of congenital 
syphilis at birth (patient 16) had no additional newborn 
serum samples sent for analysis and was not evaluated for 
congenital syphilis at birth. The newborn received no 
therapy and returned at age 4 months with florid con- 
genital syphilis and a titer of 1:512. This patient is the 
subject of a previous report.* Comparison of RPR-positive 
infant and maternal titers is included in Table 1. 


Analysis of Newborn Cord Serum Titer Four Times Higher 
Than Maternal Titer in RPR-Positive Specimens 


Among newborns and mothers with positive syphilis 
tests, there were seven newborns whose cord serum titer 
was four times higher than their mothers’ at delivery (Ta- 
ble 3). Only four of these had evidence of congenital syph- 
ilis. The other three did not have evidence of congenital 
syphilis; however, they did not undergo a full evaluation 
since none had roentgenograms performed, and only one 
had a lumbar puncture performed. Therefore, the number 
with congenital syphilis could have been higher. Another 
five newborns had cord serum titers four times higher than 
their mothers’ (1:2 to 1:16), but their mothers had NR RPR 
serologic findings. None of these newborns had any ev- 
idence of congenital syphilis, and they were not included 
in the analysis of newborn cord serum titer four times 
higher than maternal titer since only one member of the 
pair had RPR-positive serologic findings. 

All those with congenital syphilis whose titers were 
fourfold higher than their mothers’ had titers of 1:1024 or 
greater. However, all newborns in the analysis with titers 
of 1:1024 or greater had congenital syphilis. Sensitivity 
and specificity of cord titer fourfold maternal titer are four 
(12%) of 33 and 312 (99%) of 315, respectively. The pos- 
itive predictive value is four (57%) of seven and the neg- 
ative predictive value is 312 (91%) of 341. 


Analysis of Newborn Serum Titer Fourfold Maternal 


Only three newborns had newborn serum titers four- 
fold higher than maternal titers. One newborn (Table 
2, patient 10) had evidence of congenital syphilis. One 
newborn with newborn cord and serum titer of 1:16 
and maternal titer RPR NR had no evidence of congen- 
ital syphilis. The third newborn had a cord titer of 
1:16, serum titer of 1:128, maternal titer of 1:16, and no 
evidence of congenital syphilis; however, no roentgen- 
ograms were obtained. 


COMMENT 


These data confirm that RPR testing of newborn’s cord 
serum fails to identify many mother-newborn pairs who 
are at risk for syphilis. One third of newborns whose 
mothers have positive syphilis serologic findings will 
have RPR NR cord blood samples. Our data are similar to 
those of Miller et al,? who, in 1960, found that 66% of 221 
infants born to mothers with positive syphilis serologic 
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*CSF VDRL indicates cerebrospinal fluid Venereal Disease Research Laboratory Test; IFA, immunofluorescent Treponena pallidum an- 
tigen detection test; NR, nonreactive; ND, not done; P, hepatitis; R, rash; H, hepatomegaly; S, splenomegaly; L, lymphadenopathy; plus 


sign, positive or abnormal; and minus sign, negative or abnormal. 


findings had positive serologic tests for syphilis and/or 
T pallidum immobilizing antibody at birth. 

While the aim of cord blood testing is to identify new- 
borns with congenital syphilis, the real goal of the screen- 
ing program should be to identify mothers with syphilis 
and therefore also their newborns. If the mother has syph- 
ilis then the newborn is at risk of congenital syphilis. 

Many of these women do not have prenatal care,’ and 
their first screening for syphilis is at delivery. The hospi- 
talization at delivery may be the only chance for treatment 
of the mother and prevention of further syphilitic preg- 
nancies. Even if a woman has had prenatal care, one 
should not rely on a previous negative syphilis serologic 
finding during the pregnancy to determine maternal in- 
fection at delivery.’ 
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Screening the mother’s serum alone would miss few 
newborns. In our series, seven newborns whose maternal 
titers were RPR NR had RPR-positive cord serum sam- 
ples. However, additional newborn serum testing only 
confirmed RPR positivity in one of the four newborns who 
were retested. It is possible that some of these mothers 
had false-negative results due to the prozone phenome- 
non, although we were unable to test this hypothesis 
since further testing on maternal serum could not be per- 
formed. The prozone phenomenon is a false-negative 
nontreponemal serologic test that can occur when undi- 
luted serum containing high antibody titers is tested. Di- 
luting the specimen solves this problem. The prozone 
phenomenon has been responsible for misdiagnosis of 
syphilis in pregnant women," and clinicians should be 
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CSF VDRL 


*CSF indicates cerebrospinal fluid; ND, not done; minus sign, negative or normal; and plus sign, positive or abnormal. 


tNewborns with congenital syphilis. 
+Patient died. 


aware that many laboratories do not routinely dilute se- 
rum specimens for screening purposes. 

Although maternal serology is superior to cord or new- 
born serum serology, it still may be of benefit to send both 
maternal and newborn specimens for analysis at delivery. 
This would provide a fail-safe mechanism in case the ma- 
ternal specimen is not tested or the mother’s specimen 
was negative due to the prozone phenomenon. This ap- 
proach has been effective at Kings County Hospital. 

Comparison of cord serologic results with newborn se- 
rum serologic results yielded more false-positive cord se- 
rologic results (10%) than false-negative cord serologic 
(5%) results. However, the correlation between cord and 
newborn serum samples results was very good when both 
specimens were RPR positive, with 91% of the cord and 
newborn serum samples being within two tube dilutions 
of one another. The problems with false-positive and 
false-negative cord results emphasize that the diagnosis 
of congenital syphilis should not rely on testing of the 
newborn, but on testing of the mother. Regardless of 
whether a newborn has positive or NR serologic results, 
if the mother has syphilis and needs treatment, the new- 
born needs treatment as well.” Since these data suggest 
that newborn serum testing is not clearly better than cord 
serum testing, it seems prudent to perform RPR testing on 
cord rather than newborn serum since it is easier to col- 
lect cord blood samples. Additional newborn specimens 
can be sent in individual cases for clarification of titers as 
necessary. A newborn should not be discharged from the 
nursery before the results of the maternal serologic test 
are available.° 

Published reports are consistent with the finding that 
newborns with congenital syphilis can have NR non- 
treponemal antibodies at birth. In 1933, Roberts’ found 
that 37% of a group of 273 newborns with congenital 
syphilis had an NR Wassermann reaction on cord 
blood. Mascola et al,"* investigating 50 newborns with 
congenital syphilis, found five of 50 newborns had NR 
serologic findings at birth. More recently, Cohen” de- 
scribed seven of 154 newborns with congenital syphilis 
whose mothers were RPR positive and in whom cord 
blood was NR. Most newborns with congenital syphilis 
and NR cord RPRs will have mothers with positive 
serologic results and so will be identified if maternal 
screening is performed. 

There will always be some newborns and mothers who 
are so recently infected that they both have NR tests at 
delivery. In a series of 22 mothers who were delivered of 
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newborns with congenital syphilis, Taber and Huber’ had 
six mother-newborn pairs with NR nontreponemal sero- 
logic results on both members of the pair. Similarly, 
Dorfman and Glaser” had four mother-newborn pairs in 
their series who had both NR maternal and cord serology 
at delivery. The newborns later became symptomatic with 
congenital syphilis. No serum screening test will identify 
these mother-newborn pairs. 

Our data confirm the belief that a newborn’s titer that 
is fourfold higher than the maternal titer at delivery may 
be useful in making the diagnosis of congenital syphilis. 
However, this ratio is not absolutely diagnostic of con- 
genital syphilis. Although this ratio is included in re- 
views and has been used as a diagnostic criterion for 
congenital syphilis," there are few data to support its use 
in the diagnosis of congenital syphilis. Taber and Huber’ 
found two of 45 newborns in their series with titers that 
were fourfold higher than their mothers’. Only one of 
these newborns had congenital syphilis. Mascola et al 
had three of 50 newborns with congenital syphilis who 
had cord titers fourfold higher than their mothers’. Sim- 
ilarly, Srinivasan et al” found that only one of eight new- 
borns with congenital syphilis had a titer fourfold higher 
than the mother’s at birth.” Our data indicate that it is not 
a sensitive or predictive test. Only four of the seven new- 
borns with titers fourfold higher than their mothers’ had 
obvious congenital syphilis. However, the three new- 
borns without congenital syphilis did not have all possi- 
ble tests performed, so the number with congenital syph- 
ilis could have been higher. The height of the titer may be 
more useful than the ratio of cord and maternal titers. All 
newborns with titers higher than 1:1024 had congenital 
syphilis, and all of them also had titers fourfold higher 
than maternal. The newborns with titers lower than 
1:1024 and titers fourfold maternal did not have congen- 
ital syphilis. 

Definitions of congenital syphilis have varied widely in 
the past few years.**"* Congenital syphilis was strictly 
defined in this study to avoid overdiagnosis, and the 
number of newborns with congenital syphilis was prob- 
ably higher than the 33 described herein. Use of 
T pallidum-specificlgM Western blot’ and T pallidumimmu- 
nofluorescent antigen detection tests may provide better 
identification of infected newborns in the future. 


A newborn serum specimen that is fourfold higher than | 


maternal at delivery suggests congenital syphilis but 
should not be the only criterion used to make the diagno- 


sis. Most newborns with this titer ratio had obvious — 


Smeal gu. 
— 
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symptoms, and all had abnormal findings that enabled 
the diagnosis of congenital syphilis to be made without 
the use of this ratio. 

Syphilis screening used at delivery should identify the 
largest number of infected mothers and their newborns. 
Cord screening is inadequate in that one third of infants 
and mothers will be missed. Using both maternal and 
newborn screening at delivery is the best way to identify 
infected mothers and newborns. Newborn cord and ad- 
ditional newborn serum specimens both have problems 
with false-positive and false-negative results, but cord 
blood is easier to obtain and is therefore preferable. 


This work was aided by clinical research grant 6-FY90-570 from 
The March of Dimes Birth Defects Foundation, White Plains, NY. 

The authors thank Laurence Finberg, MD, and William McCor- 
mack, MD, for their helpful comments in the production of this 
manuscript. 
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How Are Pediatric Training Programs Preparing 
Residents for Practice? 
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@ The majority of pediatric residents continue to choose a 
career in practice on completion of their training. Despite 
knowing residents’ career preferences, many training pro- 
grams have focused on inpatient tertiary care at the expense 
of primary care. Perhaps this reflects service needs and the 
significant technology and extensive information resulting 
in the growth of pediatric subspecialties. To determine the 
spectrum of didactic and clinical experiences pediatric 
training programs offer residents to prepare them for man- 
aging a practice, we conducted a survey of pediatric train- 
ing program directors in 1988. Although the majority of 
residency programs have a practice management curricu- 
lum, the number of hours devoted to this area is minimal. 
In addition, a significant number of residents are not expe- 
riencing a community office rotation. This survey indicates 
the need to develop a practice management curriculum if 
trainees are to be prepared for choosing the right career and 
for being competitive in practice. 
(AJDC. 1991;145:1389-1392) 


P reparing pediatric residents for careers in primary care 

practice has not been a major emphasis in most 
medical training programs. ** During the 1960s and 1970s, 
residency training focused on inpatient tertiary and sub- 
specialty care, with primary care almost exclusively ad- 
dressed within the confines of medical centers that serve 
an urban, poor population. Residents received little 
exposure to community pediatric resources and person- 
nel outside the hospital. 

The changing face of pediatric practice from the 1980s 
through the 1990s has been shaped by increased compe- 
tition for patients, government regulations, rising costs of 
inpatient care, and other forces such as managed care. 
These changes have resulted in new career opportunities 
in primary care for residents. Since the majority of 
residents who complete their training continue to choose 
a career in practice, many programs have recently recog- 
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nized the need to incorporate education about community 
practice into the curricula to prepare residents for this ca- 
reer path. 

The purpose of this survey was to determine what pe- 
diatric training programs are doing to prepare residents to 
manage a practice more effectively. The need for a survey 
addressing this issue was based on three criteria: (1) 
practitioners believe that their training did not adequately 
prepare them for practice’; (2) the majority of pediatric 
residents are involved in general pediatrics after complet- 
ing residency; and (3) residents need to be exposed to 
practice by means of didactic and practical experiences to 
make informed career choices.* 

To determine what didactic and clinical experiences 
pediatric training programs offer residents to prepare 
them for managing a practice, a survey was conducted of 
all pediatric training program directors in 1988. Members 


of the Education Committee of the Ambulatory Pediatric — 
Association and representatives from the American Acad- — 


emy of Pediatrics assisted in the development of the sur- 


vey questionnaire, which was mailed in March and June 


1988 to all approved pediatric training programs. The 


questionnaire requested detailed information on whether _ 
each program included a curriculum devoted to practice — 


management, and solicited information on didactic and 
clinical experiences, the settings for training, and faculty 
who were included in the program. Statistical analyses 
were performed using either descriptive statistics or 
analysis of variance (ANOVA) F tests, Students t tests, 
and x’ tests, as appropriate, for either discontinuous or 
continuous and normally distributed variables. All tests 
for significance were two-tailed, and the criterion for sig- 
nificance was a=.05. 


Department Editors.—Hugh D. Allen, MD, Columbus, 
Ohio; Fredric Burg, MD, Philadelphia, Pa; Harold Levine, 
MPA, Galveston, Tex; Barbara Starfield, MD, Baltimore, 
Md; Larrie W. Greenberg, MD, Washington, DC 

Purpose.— This department is intended to share informa- 
tion concerning educational efforts in the broad field of 


pediatrics. We welcome studies on the following topics: 
undergraduate and graduate education in medicine and 
allied health occupations; continuing education of 
health professionals; education of patients and families; 
and health education for the general public, the com- 
munity, and organizations that contribute to the promo- 
tion and improvement of the health of children. 
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Table 1.—Cur 
: i ean fs et A A 


No. of Hours 
Teaching Resident 
Format Year Mean+SD Median Range 


Didactic PL-1 (n=78) 4.65.4 3.0 
PL-2 (n=79) 5.0+4.9 3.0 
PL-3 (n=92) 7.88.5 4.5 

Clinical 
experience 


PL-1 (n=49) 31.9+4.0 0.0 


PL-2 (n=63) 55.0+81.8 10.0 
PL-3 (n=72) 79.5+79.2 4.0 


*n indicates number of programs; PL, pediatric level. 


RESULTS 


Of the 233 resident training program directors sur- 
veyed, 137 (59%) responded after two mailings; their re- 
sponses are included in the data presented. 


Program Information 


Survey respondents represented pediatric residency 
programs that included pediatric departments of univer- 
sity hospitals (38%), children’s hospitals (21%), 
university-affiliated community hospitals (29%), non- 
university-affiliated community hospitals (3%), the mili- 
tary (7%), and unspecified programs (2%). Residency 
program directors stated that 59% of graduates in the 
previous 5 years had entered pediatric practice, 25% se- 
lected academic medicine, 12% entered the military or the 
public health service, 2% opted for research, and 2% 
chose other miscellaneous fields. Of those graduates 
completing their residency program in June 1987, 45% 
chose direct entry into pediatric practice, 29% opted for a 
fellowship with intent to enter academic medicine, 10% 
opted for a fellowship with intent to enter practice, while 
the smallest attributed selections were in the fields of 
military or public health (12%). Four percent of respon- 
dents chose other fields. 


Curriculum and Education Issues 


Two thirds of the resident program directors stated that 
their curriculum specifically included experiences de- 
signed to prepare residents for entry into the practice set- 
ting. Content areas reportedly offered included career 
decisions; establishing, joining, or managing a practice; 
community involvement; continuing medical education; 
participation in professional organizations; professional 
interests; and personal life-style. For most of the content 
areas listed, there was a progressively increased involve- 
ment of residents during the 3-year training period. 

Program directors were asked to delineate the number 
of curriculum hours devoted to practice management at 
each residency level and in which format these presenta- 
tions were offered (Table 1). The opportunities for clini- 
cal experiences increased progressively with the resi- 
dency level and represented the major emphasis of time 
in the curricula. The number of didactic hours was 
limited, but increased slightly as residents progressed 
through their pediatric training. At pediatric level 1 (PL- 
1), six programs assigned more than 100 hours of clinical 
experience as did 13 programs at pediatric level 2 (PL-2) 
and 25 programs at pediatric level 3 (PL-3), causing the 
distribution and mean values to be positively skewed. 
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The survey also determined who provided instruction 
and the mode of presentation (Table 2). Examination of 
the survey responses revealed that full-time and volun- 
tary faculty provided most of the teaching, and business 
consultants and hospital administrators also provided di- 
dactic presentations. 

When program directors were asked how they chose 
the teaching faculty for practice management programs, 
14 (12.3%) of 114 stated that they accepted all full-time and 
community volunteers; 55 (48.2%) said that they evalu- 
ated each prospective volunteer; and 78 (68.4%) declared 
that they recruited specific faculty. Some program direc- 
tors used more than one approach. 

A majority of the management programs offered expe- 
riences in community practice settings; in fact, 116 pro- 
grams included elective (55%) or mandatory (38%) prac- 
tice experiences in their curricula. Eight programs (7%) 
offered both elective and mandatory office experiences. In 
those in which the opportunity was elective, a mean of 
2.8%, 17.5%, and 26.2% of PL-1s, PL-2s, and PL-3s, 
respectively, chose this option as part of their residency 
program. 

The average length of time a resident spent in a commu- 
nity practice varied with the level of training (Table 3). Op- 
portunities for this experience increased with training level 
and were most available to PL-2s and PL-3s (P = .0001). The 
most frequently reported amount of time available to these 
residents was a range of 1 to 4 weeks in an office setting. 

Programs offered community office rotations to resi- 
dents in a variety of practice settings: group practices, 
health maintenance organizations, health departments, 
school health programs, solo practices, and the military. 
Group and solo practices were predictably most fre- 
quently used, but health departments played a surpris- 
ingly large role, as did health maintenance organizations. 

Seventy-four percent of the faculty members were gen- 
erally informed of the curricular objectives, that is, what 
to teach. The day-to-day expectations and responsibilities 
of the resident in the practice setting included accompa- 
nying the practitioner on hospital rounds (67.8%), ob- 
serving only (8.5%), observing and providing patient care 
(86.4%), and only providing patient care (6%). 

Ninety-one percent of the programs required precep- 
tors to complete written evaluations of each resident's 
performance, but only 69% required written evaluations 
of the experience and of the preceptor by the resident. Of 
those having measured responses, the program directors 
believed that the majority of both residents and precep- 
tors considered the experience very good to excellent. 
Training program directors noted the major strengths of 
the office rotation were faculty commitment and re- 
sources, Clinical setting, practical experience, curriculum, 
and resident-faculty relationship. Faculty commitment 
and resources, in addition to the physical setting of the 
experience, were rated the top two strengths. 

Separate ANOVA F tests with post hoc comparisons 
were used to compare either hours of didactic or clinical 
experience assigned to pediatric level residents across dif- 
ferent program types. A statistically significantly different 
number of hours was noted for PL-1s across practice set- 
tings (P= .0178). Post hoc comparisons indicated that the 
number of didactic hours offered to PL-1 residents was 
similar among university-affiliated community hospitals, 
children’s hospitals, and pediatric departments in univer- 
sity hospitals; however, the number of didactic hours was 
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Total Time Spent, % 
—_—_—_—_——_——— 


Mean +SD 


11.4+23.9 
8.0 + 20.0 

37.8 + 33.2 

38.0 + 32.3 
4.7+9.8 


Practice management consultants 
Business consultants 

Full-time faculty 

Voluntary 

Hospital administration 


Amount of Time, % of Residents 
————— ah 7 


Resident Yeart None 1d 1-5d 1-4wk >4wk 


PL-1 (n = 84) 65 
PL-2 (n= 104) 38 
PL-3 (n=121) 12 


*P= 0001; y?=78.167. 
tPL indicates pediatric level. 


Amount of Time, % of Residents 
G SS eee, 


Institutional Setting None 1-3h 48h >8h 


Children’s hospitals 
(n=8) 

Pediatric departments 
(n=21) 

Military (n =6) 

Community hospital, 
university-affiliated 
(n =13) 

Community hospital, 
non-university-affiliated 
(n=0) 


3 "Es Ty 
et towe wey 


Amount of Time, 
No. of Residents 
g 
<1 month >1 month 


Resident Year 


PL-1 (n=67) 
Elective 
Mandatory 

PL-2 (n = 84) 
Elective 
Mandatory 

PL-3 (n =98) 
Elective 
Mandatory 


significantly higher for military residency programs. No 
statistical differences were found among the types of res- 
idency programs and number of didactic hours for PL-2 
and PL-3 residents. Similarly, no statistical differences 
were noted for the number of clinical hours offered among 
the types of residency programs for PL-1 and PL-2 resi- 
dents. Although based on the report of only 48 hospitals, 
pediatric departments, military, and university-affiliated 
community hospital programs were more likely to involve 
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Median 








Teaching Format, (%) 


Didactic (100) 
Didactic (100) 
Didactic (65; practice (25); both (10) 
Didactic (48); practice (25); both (27) 
Didactic (100) 





PL-1s in a limited office experience than residency pro- 
grams at children’s hospitals. Table 4 shows categorical 
summaries of the reported hours. For PL-3 residents, there 
was a significant difference in the number of hours offered 
between military training programs and university- 
affiliated or children’s hospital programs, with the num- 
ber of clinical hours offered for PL-3s in military programs 
being significantly higher (P = .0459). 

Results of the t tests showed that differences in the num- 
ber of full-time or general/ambulatory pediatric faculty were 
not statistically significantly different between those pro- 
grams that did and those programs that did not prepare 
residents for practice. Similarly, time spent in an office set- 
ting did not differ significantly between these groups. The 
number of residents in a training program also did not dif- 
fer between programs with and without a practice manage- 
ment or office experience curriculum. Results of a x? analy- 
sis indicated no statistically significant relationship between 
whether a program offered a curriculum and included time 
in an office setting. A significant (P = .0103) relationship ex- 
ists between program curriculum type and office experience 
(elective or mandatory), with those programs without spe- 
cific practice curricula more likely offering outside experi- 
ence as an elective rather than a mandatory part of the pro- 
gram. In programs in which residents spent less time (<1 
month) in offices, there was more likely to be an elective ex- 
perience with each of the pediatric resident levels (PL-1, 
P= .0021; PL-2, P= .0097; and PL-3, P = .0001). For all pedi- 
atric residents, rotations of more than a month were more 
likely to be mandatory (Table 5). The requirement for pre- 
ceptor evaluations was no more likely to occur in elective 
office rotations than in mandatory office rotations; however, 
residents’ evaluations were more likely to be required for 
mandatory programs (x*=4.4; P = .0360). No statistical rela- 


evaluations of the rotation and the amount of time spent in 
an office setting as reported by resident training directors. 
The reported evaluations of the preceptors and residents 
were highly statistically correlated (r= .78, P<.001). 


COMMENT 


The practice of pediatrics has undergone major trans- 
formation. As an example, infants with failure to thrive 
may have been routinely hospitalized in the past, but now 
are often assessed and treated as outpatients. Diagnosis- 
related groups have mandated shorter hospital stays, 
changed reimbursement procedures, and shifted care to 
the home, clinics, health departments, and private pedi- 
atric offices. Other influencing variables include uncom- 
pensated care, the focus on tertiary care, high operational 
costs in medical centers, and competition among trainees 
for patients in university-based programs. These forces, 
among others, have stimulated the academic community 
to reexamine how care and training have traditionally 
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tionship existed between the residents’ and : 


been offered and to open new partnerships with re- 
sources in the community. 

Program directors confirmed that in the previous 5 years, 
a majority of their graduates continued to enter practice. 
Finding that two thirds of the resident program directors 
have curricula that specifically address preparing a resident 
for practice was more than was anticipated. We postulated 
that those programs witha practice management curriculum 
would havea larger number of residents in the program, but 
this assumption was not supported statistically. While the 
number of residents in a program is not a critical factor, 
scheduling, enlisting faculty, and agreeing on core curricu- 
lum are key variables that must be considered in the devel- 
opment of this curriculum. 

The major responsibility for teaching the curriculum is 
assumed by full-time and voluntary faculty, but programs 
do involve nonmedical personnel in teaching didactic is- 
sues as they pertain to practice. Although it was hypoth- 
esized that those departments with large numbers of 
general/ambulatory faculty would more likely have cur- 
ricula addressing practice management, this was not the 
case for either didactic or practice experiences. The incor- 
poration of this program into the curriculum may be more 
dependent on an individual or core group of faculty who 
assume leadership and advisory roles in this area. 

Our data confirm that a greater emphasis is given to prac- 
tice management in the military than in other training pro- 

ams. This focus perhaps reflects requirements of military 
residents on their completion of training, ie, that they admin- 
ister and provide care in a military health care facility. The 
military health system is structured and consistent across dif- 
ferent service branches and resembles a pre-paid health 
maintenance organization. In this setting, there is no need 
for residents to spend time in private offices because their 
needs are met from within the program. 

Not unexpectedly, the survey documents that a number 
of residency programs still do not offer any experience to res- 
idents in an office setting outside the medical center. This is 
in spite of the fact that in the American Medical Association's 
Directory of Graduate Medical Education Programs, the section 
on pediatrics states that certain aspects of ambulatory care 
deserve special attention, such as office electives or precep- 
torships, and the implementation of such experiences would 
be an important consideration in the accreditation review.* 
Thirty-nine percent of programs do not include an office ro- 
tation for PL-2s and it is precisely at this level that residents 
are trying to make informed career decisions. More pro- 
grams are involved in the office concept as the PL-3 year is 
approached, but this timing can create confusion for resi- 
dents when there are pressures to make an earlier career de- 
cision, such as committing to a fellowship in their second 
year of training. 

Those programs with formal curricula tend to offer 
more didactic information during the PL-1 year than other 
levels of training and an increasing amount of practical 
experience, with progression through the PL-2 and PL-3 
years. However, on average, the actual number of curric- 
ular hours offered at each resident level of training is 
minimal, at best, with median values even lower. Two 
major factors were related to whether an office experience 
was mandatory or elective: the presence of a curriculum, 
and the resident spending 1 month or more in an office. 
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Both of these factors demonstrate a commitment on the 
part of the training program to this concept. 

The variety of practice settings used by residency pro- 
grams is impressive, from traditional solo or group prac- 
tices to health departments and health maintenance 
organizations. As the practice of medicine becomes more 
complex and the delivery of health care changes, resi- 
dents will need to observe these differences first-hand to 
make their career plans and consider their career options. 
Examining their priorities and seeing how these best fit 
with what is available in practice options are more likely 
to result in career satisfaction. 

Although there may be some sampling bias in that we 
did not follow up with nonresponders, this survey doc- 
uments that the majority of residency training programs 
have at least some curricula to prepare residents to enter 
pediatric practice. The problem is that the number of 
hours devoted to practice management is generally min- 
imal, considering the number of trainees who choose 
practice for their career. In addition, a significant number 
of residents are not experiencing a community office ro- 
tation, which when offered in the curriculum, is rated 
highly. Participation in the office setting can assist resi- 
dents in determining if practice is the most desirable ca- 
reer path. Finally, this study indicates the need to develop 
a meaningful curriculum in practice management if grad- 
uates of residency programs in the 1990s are going to be 
prepared for and competitive in pediatric practice. For 
those programs planning to implement a practice man- 
agement curriculum, a number of models have been 
described.*'' Reaching a consensus on a core curriculum 
in this area from organizations such as the Ambulatory 
Pediatric Association, American Academy of Pediatrics, 
and the Association of Medical School Pediatric Depart- 
ment Chairmen would be an important contribution. 
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Breathing Patterns and Heart Rates at 
Ages 6 Weeks and 2 Years 


Christian F. Poets, MD; Valerie A. Stebbens; John R. Alexander, MSc, FSS MIS; David P. Southall, MD, FRCP 


@ Forty-two randomly selected, full-term, healthy infants 
underwent 24-hour electrocardiographic recordings and 
breathing movements at about ages 6 weeks (median age, 
43 days; range, 34 to 61 days) and 2 years (median age, 26 
months; range, 21 to 35 months). The number and duration 
of apneic pauses of 3.6 seconds or longer were analyzed. 
Periodic apnea was defined as a sequence of three or more 
apneic pauses, each separated by fewer than 20 breaths. All 
other apneic pauses were defined as isolated. Median heart 
rates and respiratory rates, which were measured during 
regular breathing, decreased from 137/min and 35/min to 
98/min and 21/min, respectively. The total duration of pe- 
riodic apnea remained unchanged (median, 0.06 min/h vs 
0.05 min/h). Although the median frequency of all isolated 
apneic pauses decreased from 3.6/h to 2.5/h, the number of 
those that were longer than 6 seconds increased from 0.37/h 
to 0.80/h, leading to an increase in the proportion of these 
pauses, among all isolated apneic pauses, from 10% at age 
6 weeks to 32% at age 2 years. Only one apneic pause in one 
infant at age 6 weeks, but eight pauses in six children at age 
2 years, were longer than 15 seconds. A knowledge of such 
normal variability in the duration of apneic pauses in older 
infants and young children is essential for the interpretation 
of pneumograms and alarms while monitoring breathing 
movements. 
(AJDC. 1991;145:1393-1396) 


Me studies have analyzed heart rates and breathing 

patterns in infancy” and found that the frequency 
of apneic pauses during the first 6 months of life decreases 
with age. It has been suggested that this decrease indi- 
cates a maturational process in the respiratory center of 
the brain stem. Data to follow this process into childhood 
have not been available. 

Long-term recordings of respiration and heart rate 
(pneumograms) are used to identify an abnormal regula- 
tion of breathing in infants who are considered at risk of 
sudden death. Based on normative data obtained in full- 
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term infants in their first 6 months of life, the finding of 
prolonged apneic pauses in these recordings is widely con- 
sidered to indicate a potentially dangerous abnormality in 
the regulation of respiration.** The definition of prolonged 
apneic pauses varies. While many authors follow that of 
the American Academy of Pediatrics, which defined a pro- 
longed apneic pause as a cessation in breathing move- 
ments of 20 seconds or longer,* others regard any apneic 
pause longer than 15 seconds as prolonged.®® Asa result, 
an alarm threshold of 10 to 20 seconds is used in mosthome 
monitors, which detect an absence of breathing 
movements, 1 

Prospective population-based studies, however, have 
failed to show that prolonged apneic pauses are more 
frequent in infants who subsequently die of sudden infant 
death syndrome.'* Moreover, there is little knowledge 
about normal breathing patterns beyond the first 6 
months of life. In this study, 24-hour electrocardiographic 
recordings and abdominal wall movements were per- 
formed sequentially in 42 healthy, full-term infants at 
about ages 6 weeks and 2 years. 


SUBJECTS AND METHODS 


Forty-two full-term subjects were selected at random from a 
population-based sample who had undergone an initial record- 
ing at about age 6 weeks as part of a prospective study of sud- 
den infant death syndrome." For the purpose of this study, pa- 
rental consent was given to an additional recording in this 
subgroup at age 2 years. Parents were reassured that the aim of 
the study was the acquisition of normal data, and that the 
recording would not interfere with the normal care of their child. 
Of the 42 children studied, 22 were male. Their birth weights 
ranged from 2500 g to 4560 g (median, 3350 g), and gestational 
age at birth from 38 weeks to 42 weeks (median, 40 weeks). 

Recordings were performed in the children’s homes between 
34 days and 61 days (median, 43 days) and between ages 21 
months and 35 months (median, 26 months). Recordings were 
performed only if the child was in good health, that is, free of 
major symptoms or disease. At the time of the 6-week recording, 
three infants were reported to have colic, and four were reported 
to have a cold (cough and/or sniffles). At the time of the second 
recording, 10 children were reported to have a cold. 

All subjects underwent 24-hour recordings of their heart 
rates (from a modified lead I configuration) and breathing 
movements (Graseby pressure capsule). These signals were 
recorded on a portable cassette recorder (Medilog 1, Oxford 
Medical Systems, Oxford, England). The recordings were set 
up by a research worker and terminated by the parents about 
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| 
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PA, min/h 


Days Months 


Isolated Pauses, No./h 


Days Months 
Age 
Duration of periodic apnea (PA) in minutes per hour of recording 
(top), and number of isolated apneic pauses of 3.6 seconds or 
longer per hour of recording (bottom), related to age at the time of 
the recording. Note the different units on the x axis. 


24 hours later. The ability of the pressure capsule transducer 
to provide accurate information on breathing patterns has 
been verified by comparison with simultaneous recordings 
using impedance pneumography, respiratory inductance, and 
jacket plethysmography."” 

The recordings were replayed with an ink jet chart recorder 
(Mingograf 34T, Siemens-Elema, Stockholm, Sweden) at a speed 
of 1.2 s/mm. Printouts were analyzed by three workers who were 
blind to the source of the data. Periods of regular and nonregular 
breathing patterns were defined as described previously." In 
summary, regular breathing is a reproducible pattern in which 
breathing movements are steady in rate and amplitude. Periods 
not conforming to this definition were classified as nonregular. 
Heart and respiratory rates were analyzed at the middle of each 
period of regular breathing for 6 seconds and 1 minute, respec- 
tively, at least 10 seconds away from apneic pauses or sighs, and 
averaged for the whole recording. Pauses in breathing move- 
ments of 3.6 seconds or longer were counted and their durations 
measured. These apneic pauses were grouped according to their 
duration, that is, 3.6 seconds to 6 seconds, 6.1 seconds to 12 sec- 
onds, or greater than 12 seconds. Periodic apnea was defined as 
a sequence of three or more apneic pauses, with each pause sep- 
arated by fewer than 20 breaths.° All apneic pauses appearing out 
of such sequences were regarded as isolated. The term periodic 
apnea was chosen rather than periodic breathing, as the latter in- 
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Variable 


Respiratory rate, 
breaths/min 35 (23-51) 
Heart rate, beats/min 137 (96-159) 
Duration of PA, min/h 0.06 (0.0-7.4) 


0.2 (0.0-23.9) 


21 (15-31) 

98 (73-120) 
0.05 (0.0-1.3) 
No. of pauses in PA/h 0.2 (0.0-3.8) 


% of pauses in PA 
3.6-6.0s 


% of pauses in PA 
6.1 - 12.05 


85 (40-100) 77 (50-100) 


13 (0-60) 19 (0-50) 


% of pauses in PA 
>12.0 s 


0 (0-3) 0 (0-25) 


No. of isolated pauses 


per hour 3.6 (0.7-11.5) 2.5 (0.6-7.5) <.01 


% of isolated pauses 
3.6- 6.05 


% of isolated pauses 
6.1 -12.05 


% of isolated pauses 
>12 s 


Duration of longest 
pause overall, s 


89 (64-100) 65 (37-90) <.001 


10 (0-36) 32 (10-57) <.001 


0 (0-3) 0 (0-13) <.001 





9.0 (6.0-18.0) 12.6 (7.2-19.2) <.001 


*P values were obtained using the Wilcoxon Signed Rank Test; 
PA indicates periodic apnea, and NS, not significant. 


cludes recurrent episodes of hypoventilation,’ which were notin- 
cluded in this analysis. 

Results are presented as means and SDs or medians and ranges 
for each variable, with frequencies per hour of recording. Com- 
parisons between values obtained at ages 6 weeks and 2 years 
were performed using Wilcoxon's Signed Rank Test. Correla- 
tions were assessed using Spearman’s rank correlation coeffi- 
cient. 


RESULTS 


The mean duration of the initial recording was 22.4 
hours (SD, 1.1 hour), and of the second recording, 21.0 
hours (SD, 2.3 hours). The mean duration of regular 
breathing was 3.7 hours (SD, 0.9 hour) at about age 6 
weeks, and 3.3 hours (SD, 1.8 hours) at age 2 years. The 
initial and follow-up recordings did not show a significant 
difference in any of the variables studied between subjects 
with and without a cold (P>.05, Mann-Whitney U test). 
There was also no evidence that, within the range of ages 
at each recording, age affected the results (Figure). 
Therefore, results for both the initial and follow-up 
recordings are presented without regard to age or the 
presence of a cold, and are summarized in the Table. 

Heart and respiratory rates were significantly lower at 
age 2 years. Every recording contained apneic pauses. In 
their initial recordings, 29 infants (69%) showed periodic 
apnea; this proportion remained almost constant, with 
67% of the recordings (28) obtained at age 2 years 
containing such episodes. Neither the number of pauses 
during periodic apnea nor the proportion of time spent in 
this pattern changed significantly. However, at age 6 
weeks, there was a small number of infants with ex- 
tremely long-summed durations of periodic apnea. By age 
2 years, most of these extreme values were not seen (Fig- 
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ure). The proportion of periodic apneic pauses longer 
than 6 seconds was higher at age 2 years than at age 6 
weeks; however, these differences were not significant. 

The frequency of isolated apneic pauses was signifi- 
cantly lower at about age 2 years (P<.01). Again, this dis- 
tribution was more skewed at age 6 weeks than at age 2 
years (Figure). In contrast, the mean duration of these 
pauses was longer, as expressed by the increase in the 
proportion of isolated apneic pauses with durations of 
more than 6 seconds. Thus, the overall trend in the fre- 
quency of isolated apneic pauses to decrease was reversed 
for the group of pauses of 6.1 seconds to 12 seconds, 
whose median frequency more than doubled from 0.37/h 
at age 6 weeks to 0.80/h at age 2 years (P<.02). Moreover, 
the median duration of the longest apneic pause (isolated 
or periodic) observed in each recording was significantly 
longer at age 2 years than at age 6 weeks (P<.001). In the 
initial recording, one infant exhibited an apneic pause 
longer than 15 seconds. In the second recording, six chil- 
dren had a total of eight pauses of greater than 15 seconds 
in duration. 

The frequency of isolated apneic pauses was directly 
proportional to that of periodic apneic pauses in both the 
initial and follow-up recordings (r=.91 and .80, respec- 
tively; P<.0001). Thus, at both ages, the subjects with 
high numbers of isolated apneic pauses also showed more 
periodic apnea. There was also a significant correlation 
between individual values at the initial and follow-up re- 
cordings for the number of pauses in periodic apnea 
(r=.37, P<.02), but not for heart or respiratory rates 
(r=.20 and .12, respectively; P>.05), or isolated apneic 
pauses (r=.26, P=.09). 


COMMENT 


This study highlights some of the changes that occur in 
respiratory patterns between early infancy and early 
childhood. However, our data address only respiratory 
rates and pauses in abdominal wall movements. The re- 
cording technique used cannot detect such phenomena as 
obstructive, mixed, or expiratory apnea. Our findings at 
about age 6 weeks are comparable with those in other 
studies'~ that show a nonnormal distribution of apneic 
pause frequency and duration of periodic apnea with a 
wide scattering of values (Figure). However, comparabil- 
ity of absolute figures for apneic pause frequency with 
those of other studies is limited due to different defini- 
tions of apneic pauses. Data concerning respiratory pat- 
terns at age 2 years are not available to compare with our 
findings. Our data remain statistically significant even 
when adjustment is made for the increased probability of 
a false-positive result due to multiple tests of significance. 
Even after making the most conservative adjustments to 
the P values (Bonferroni adjustment), all of the results re- 
main highly significant (P<.01). 

The proportion of children exhibiting periodic apnea 
and the median duration of this pattern remained almost 
constant between the two ages. However, there was a 
much narrower range in the duration of periodic apnea at 
age 2 years (Figure). During the first 6 months of life, 
Carse et al’ included pauses of 2 seconds or longer in their 
analysis and found a significant decrease in periodic ap- 
nea. In contrast, the study by Richards et al showed that 
the duration of periodic apnea decreased significantly 
only between the first and sixth week of life, and 
remained constant thereafter, whereas Hoppenbrouwers 


AJDC—Vol 145, December 1991 


et al’ analyzed pauses of 3 seconds to 6 seconds and found 
stable values for periodic apnea during the entire first 6 
months of life. From the data in this study, it may be 
speculated that in the majority of the children, the 
proportion of time spent in periodic apnea did not change 
substantially between the second month and the second 
year of life. 

The decreasing number of isolated apneic pauses with 
age corresponds with results of developmental studies of 
apneic pause frequency during infancy.'’ However, both 
the proportion of apneic pauses of more than 6 seconds 
and their absolute number, as well as the duration of the 
longest apneic pause, were higher at age 2 years than at 
age 6 weeks. Moreover, apneic pauses longer than 15 
seconds, a duration widely considered as abnormal in in- 
fancy®*” and rare in our own group when studied 
initially, appeared more frequently in the older age group. 
A tendency for apneic pauses of more than 6 seconds to 
increase in frequency during the second half of the first 6 
months of life, associated with a decreasing frequency of 
shorter pauses, has been described by Richards et al.° 
These authors also found a positive correlation between 
age and increasing duration of the longest pause beyond 
the first month of life. 

The present data cannot be used to explain why the 
duration of apneic pauses increases with age. This in- 
crease may be related to the decrease in the respiratory 
rate, which, together with the activity of lung reflexes, 
such as the Hering-Breuer lung inflation reflex, may 
result in longer pauses since the average number of 
“missed breaths” during an apneic pause remains con- 
stant. However, these speculations require further in- 
vestigation. 

Clinically, the finding of pauses of up to 19 seconds 
in healthy infants is important in relation to the inter- 
pretation of pneumograms performed in this age 
group. Parental reports of alarms occurring on breath- 
ing movement detectors used for home monitoring in 
young children should also be interpreted with cau- 
tion. As mentioned above, most monitors alarm after 
breathing movements have not been sensed for 10 sec- 
onds to 20 seconds (this interval being derived from 
studies on young infants). A proportion of infants at 
risk of sudden death are monitored beyond their first 
year of life, and the retention of an alarm setting for a 
20-second apneic pause will result in alarms from nor- 
mal respiratory phenomena. Further support for the 
latter has been given by data from a recent study by 
Weese-Mayer et al,” who performed event recordings 
of heart rate and breathing movements in infants and 
children at risk of sudden infant death syndrome. They 
found an increase in the number of apneic pauses 
longer than 15 seconds with increasing age, with ap- 
neic pauses of 25 seconds or longer becoming a fre- 
quent event in children older than age 5 years. 

These results suggest that the common definition of an 
“abnormal” apneic pause duration is too simplistic since 
it does not account for age. From a physiologic viewpoint, 
the effect of an apneic pause on blood gas homeostasis 
must be more important than the duration of the pause. 


Therefore, future studies on respiratory pathophysiology — 


in infants and young children should include continuous 
measurements of oxygenation. This approach may pro- 
vide more direct information about potentially dangerous 
respiratory pathophysiology. 
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A 7-year-old hemophiliac boy with acquired immunodeficiency syn- 
drome asked his mother why a young friend had recently died. She 
replied, “You never have to lose somebody you really love. You can keep 


them with you always in your heart.” She continued, “Did you know your 
heart can take pictures, and they are the best kind because you can take 
them at the most special moments, and nobody has those same pictures 


but you.” 


Oyler C. Go Toward the Light. New York, NY: New American Library; 


1990: 58-59. 
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Cardiac Care for Infants 


Determinants of Hospital Charges for Acute Care 


Gail D. Pearson, MD, ScD; Langford Kidd, MD, FRCP; Timothy M. Beittel; Catherine A. Neill, MD, FRCP 


èe We analyzed hospital use and inpatient charges retro- 
spectively for infants hospitalized at a tertiary referral cen- 
ter in the first year of life for cardiac disease. For 93 infants 
hospitalized between August 1987 and June 1989, there 
were 1.8 admissions per patient, with a median stay of 14 
days; 24.7% required more than 28 days of acute inpatient 
care. Total hospital charges (excluding professional fees) in 
the first year of life were $3 417612, which represents 
$36 749 per infant and $35 386 per survivor. Reimburse- 
ment totaled 93.2% of charges. Multivariate analysis re- 
vealed that complex disease, surgery, and length of stay in 
the intensive care unit were significantly associated with 
increased charges, while extracardiac anomalies, birth 
weight, outcome, and type of insurance were not. The eco- 
nomic benefits of averting infant death outweigh the asso- 
ciated costs by as much as 5.4 to 1. We conclude that cur- 
rent treatment of most infants with cardiac disease is both 
effective and economically beneficial. 
(AJDC. 1991;145:1397-1400) 


Changes in the management of cardiac disease in 
infancy during the past 20 years have resulted in a 
majority of definitive surgical procedures being per- 
formed before a child’s first birthday’? and thus a con- 
comitant reduction in subsequent operations and hospi- 
talizations. This change has implications for the pattern of 
expenditures for pediatric cardiac disease in infants. In 
recent years, attention has been drawn repeatedly to the 
issues of cost and access to medical care and, more 
recently, to the question of access to care for children with 
cardiac disease.’ It is valuable, therefore, to determine the 
magnitude of hospital expenditures for infants younger 
than 1 year with cardiac disease, which in turn allows es- 
timation of the relationship between costs and benefits 
associated with infant cardiac disease. To do this, we an- 
alyzed hospital use and inpatient charges at a tertiary re- 
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ferral center for infants hospitalized for cardiac disease in 
the first year of life, and we report our findings herein. 


PATIENTS AND METHODS 


The present study is part of a larger investigation of determi- 
nants of outcome in hospitalized infants with heart disease.‘ In- 
fants admitted to The Johns Hopkins Hospital Children’s Cen- 
ter, Baltimore, Md, in 1988 with cardiac disease were identified 
retrospectively. Information concerning other admissions be- 
tween birth and 1 year of age was obtained for these infants, thus 
generating a complete record of inpatient care during the first 
year of life, which spanned the period from August 1987 through 
June 1989 for this cohort. Preterm infants with isolated persistent 
ductus arteriosus were excluded. Only those infants who 
received all care in the first year of life at The Johns Hopkins 
Hospital were included, so that data on charges would be com- 
parable for the cohort. 

The following patient data were obtained: race, sex, birth 
weight, source of medical insurance, charges for inpatient care, 
type of surgery if applicable, number of admissions, total num- 
ber of days in the hospital and intensive care unit during the first 
year of life, cardiac diagnoses, extracardiac defect(s), and out- 
come at 1 year of age. Cardiac disease was classified as complex 
or noncomplex* based on a spectrum of severity. Complex 
defects comprised those in which there were not two adequately 
functioning ventricles, including hypoplastic left- and right- 
heart syndromes, septal malalignment, outflow atresia, and 
cardiomyopathy. Extracardiac anomalies included chromosomal 
abnormalities, mendelian and other syndromes, and other ma- 
jor anomalies. Charges for inpatient care for each patient 
(excluding professional fees), as well as source and amount of 
reimbursement, were obtained from The Johns Hopkins Hospi- 
tal Billing Department. 

Statistical analysis was performed with the Mann-Whitney 
U test, coefficient of determination, and multivariate tech- 
niques. A multiple linear regression model was constructed to 
examine the effect of each independent variable on total 
charges, while holding the remaining covariates constant. The 
following independent variables were entered into the regres- 
sion equation: complexity of the lesion, presence of extracar- 
diac anomalies, surgery, birth weight, type of insurance, 
length of stay in the intensive care unit, and 1-year outcome. 
Length of hospital stay was not included in the model be- 
cause of the high degree of correlation between this variable 
and length of stay in the intensive care unit. All tests of 
significance were two-tailed and were based on rejecting the 
null hypothesis at the P=.05 level. 

Approval for the project was granted by the Joint Committee 
on Clinical Investigation of The Johns Hopkins University School 
of Medicine and The Johns Hopkins Hospital, Baltimore. 
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Characteristic No. (%) of Patients 
Complex disease 31 (33.3) 
Extracardiac anomaly 29 (31.2) 


Both complex disease and 
extracardiac anomaly 


1-y mortality 
Surgery 


10 (10.8) 
24 (25.8) 


Patients 66 (71.0) 


Procedures 88 (94.6) 


RESULTS 


Complete data were available for a total of 93 patients 
who met the study criteria. Characteristics of these infants 
are presented in Table 1. As shown, 31 patients (33.3%) 
had complex cardiac disease, 29 (31.2%) had one or more 
extracardiac anomalies, and 10 (10.8%) had both complex 
disease and extracardiac anomalies. The infant mortality 
rate in the total cohort was 25.8% (24/93). A total of 66 pa- 
tients (71.0%) had undergone 88 surgical procedures, or 
0.9 procedure per study patient and 1.3 procedures per 
patient who underwent surgery. 

Hospital admissions totaled 167, or 1.8 per patient, with 
a median length of stay of 14 days (range, 1 to 241 days). 
Twenty-three infants (24.7%) required more than 28 days 
of acute inpatient care during the first year of life. Of the 
2679 total hospital days, 1642 (61.3%) were spent in 
intensive care units. 

Data concerning hospital charges are shown in the Fig- 
ure. Total hospital charges (excluding professional fees) in 
the first year of life were $3417612, which represents 
$36 749 per infant (range, $1003 to $306043). Hospital 
charges are separated by The Johns Hopkins Hospital into 
eight categories. Routine care charges (for basic room, 
board, and nursing) accounted for 52.1% of the total 
($1776188). The second largest component of total 
charges was laboratory charges (10.2%; $350086); this 
component includes charges for respiratory care, such as 
ventilators and blood gas analyses. Other charges were 
for medical and surgical supplies (8.6%; $294 867), phys- 
ical therapy (7.5%; $255 849), operating room time and 
supplies (6.8%; $234345), radiologic procedures (5.8%; 
$198 921), pharmacy supplies (4.7%; $160 542), and blood 
and related products (4.3%; $146 814). 

Table 2 presents information about the source and 
amount of reimbursement for these charges. The total 
amount of reimbursement, $3 185322, represents 93.2% 
of total charges, leaving 6.8% as unreimbursed care. 
Medical Assistance was the largest single third-party 
payer, with 36.7% of total reimbursement, followed by 
“other sources,” which included commercial insurers and 
self-payment (35.5%) and Blue Cross (27.4%). CHAMPUS 
accounted for less than 1% of total reimbursement. 

Mean charges for infants with complex cardiac disease 
were 53.2% higher than for infants with noncomplex dis- 
ease ($47 820 vs $31 213), but this difference did not reach 
statistical significance (Mann-Whitney U, 810; P=.22). 
Similarly, mean charges for infants with extracardiac 
anomalies were 69.1% higher than for infants without 
such anomalies ($51123 vs $30235); this difference was 
statistically significant (Mann Whitney U, 679; P = .04). If 


1398 AJDC—Vol 145, December 1991 








Blood Products 
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8.6% 
Laboratory 
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Breakdown of hospital charges. Total hospital charges were 
$3 417 612. 


Source of Reimbursement Amount, $  % of Charges 


Medical Assistance 1168 059 
871716 
13 367 
1132180 
3185 322 


Blue Cross 
CHAMPUS 


Other (commercial, self-pay) 


Total Reimbursement 


the mean charges for infants with neither complex cardiac 
disease nor extracardiac anomalies are compared with 
those for other study infants, even more striking differ- 
ences emerge. Infants with neither complex disease nor 
anomalies had mean charges 61.1% lower than those for 
other infants ($20345 vs $53013; Mann-Whitney U, 682; 
P = .003). 

For infants who died before age 1 year, mean charges 
were $40 664, compared with survivors for whom mean 
charges were $35 386, a 14.9% difference (Mann-Whitney 
U, 800; P=.8). Another, more conservative way to assess 
costs of care is to attribute all hospital charges incurred by 
the 93 study infants to be of the 69 survivors. When this 
is done, the mean charge per survivor is calculated to be 
$49 531. 

Undergoing one or more surgical procedures signifi- 
cantly affected mean charges ($46 708 vs $12 402; Mann- 
Whitney U, 299; P<.0001). Length of hospital stay was 
highly correlated with charges (r°=.9470; P<.0001), as 
was length of stay in the intensive care unit (1° = .9299; 
P<.0001). 

Results of the multiple linear regression analysis are 
shown in Table 3, which includes variable estimates for 
each independent variable, the t value for each variable 
estimate, and the F value and 7° for the model. The F value 
indicates that the model as a whole is statistically signif- 
icant (ie, significantly different in explanatory ability from 
having no model), and the 7° value indicates that the in- 
dependent variables together explain approximately 90% 
of the variance in the dependent variable, charges. As 
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t for Null 
Hypothesis 
(Variable = 0*) 


Variable 
Estimate 


Independent 
Variable 


Complex disease 


(1=yes) + 7531.36 


Surgery 


(1=yes) + 20,464.21 


Days spent in 
intensive care unit 


+ 1472.93 


Extracardiac anomalies 


(1=yes) -1751.47 


Outcome 
(1=yes) 


Birth weight, g 


Insurance 
(1= private) 


-1260.53 
+2.46 


-6371.15 


*t Test value when testing the null hypothesis that the variable 
does not differ significantly from zero. 

tP<.05. 

P< 0001. 


shown, complex disease was significantly associated with 
increased charges in this model, but extracardiac anoma- 
lies were not, in contrast to the univariate results. Surgery 
and length of stay in the intensive care unit also were sig- 
nificantly associated with increased charges, while the 
remaining variables showed no significant association. 


COMMENT 


In a population of infants with cardiac disease requir- 
ing hospitalization in the first year of life, we found that 
nearly 75% survived and that the mean first-year hospital 
expenditure (excluding professional fees) was $36749 for 
all infants and $35386 per survivor. Data regarding pro- 
fessional fees were difficult to obtain retrospectively and 
hence were not included in the formal analysis. Some 
information was available, however, for 60 of the 93 
study infants, for whom hospital charges were $2 408 939, 
estimated cardiology fees were $150612, and estimated 
surgery fees were $148050 (40 of the 60 underwent sur- 
gery). Thus, for infants undergoing surgery, the average 
professional fee was $6200, representing an additional 
approximately 15% addition to the mean hospital charge. 
Data available for 58 of the 60 patients indicated that the 
average reimbursement rate for professional fees was ap- 
proximately 47%, in sharp contrast to the rate for hospital 
charges. Future prospective studies should include more 
detailed analysis of professional fees charged and of re- 
imbursement rates. It is evident that although physician 
fees are an important component of overall costs to the 
family and society, their omission from the present anal- 
ysis would not bias the overall conclusions. 

The benefit of saving a life often is quantified in terms 
of the economic benefit that individual can be expected to 
contribute to society during a productive lifetime. For 
children younger than 1 year, the present value of lifetime 
earnings has been conservatively estimated at $191 184 
(based on means for men and women).° Employing this 
figure, we estimate the economic benefits of averting 
death in infancy for the 69 survivors to be $13191 696 
compared with total hospital expenditures of $2 441 634, 
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yielding a benefit-to-cost ratio of 5.4 to 1. A number of ca- 
veats must be mentioned in interpreting this figure. First, 
the hospital expenditures are charges, not costs, although 
charges are likely to exceed costs, making our estimate 
conservative. Second, the expenditures include onl 
those for acute care for survivors in the first year of life. 
Other costs for subsequent acute or chronic medical care 
are excluded, leading to possible underestimation of 
chronic medical care costs for infants with extracardiac 
anomalies, including Down’s syndrome. Third, the value 
of the benefits assumes that all first-year survivors enjoy 
the productive life expectancy of the average worker. This 
view may be optimistic, but most recent survivors of car- 
diac operations performed during early infancy have 
normal or optimal cardiac health. Even if the medical care 
expenses are doubled and the estimated societal contri- 
bution is halved, however, the benefit-to-cost ratio re- 
mains greater than 1 (1.4 to 1). Furthermore, these calcu- 
lations ignore the inestimable psychological benefit to the 
family of averting an infant death. 

The magnitude of hospital charges reported herein is 
consistent with results from studies that have examined 
the costs and benefits of cardiac care? as well as other 
technologically intensive medical interventions, such as 
neonatal intensive care®? and extracorporeal membrane 
oxygenation." In a study from the New England Regional 
Infant Cardiac Program concerning the cost of hospital 
care for infants with cardiac disease, Fyler" reported that 
the cost per patient younger than 1 year was estimated to 
be $9000, and the cost per survivor was approximately 
$18 000 (in 1979 dollars). If Fyler’s estimated costs are in- 
flated to 1988 dollars,” the costs per patient and per sur- 
vivor would be $18 480 and $36 954, respectively. Fyler’s 
cost analysis, like ours, was based on hospital bills 
rendered. In our study, mean charges per patient were 
$36 749, considerably higher than Fyler’s adjusted costs. 
This discrepancy can be explained in large part by differ- 
ences in surgical management of infants between the late 
1970s and the present. In Fyler’s population, there was 
0.55 surgical procedure per patient younger than 1 year. 
In contrast, in our study, there was 0.9 surgical procedure 
per patient younger than 1 year, which reflects the trend 
toward earlier repair. In our multivariate model, under- 
going surgery represented an increase in charges of 
$20 464, so that the difference in surgery alone could ex- 
plain a substantial portion of the difference between 
Fyler’s figures and those reported herein. 

In contrast to the mean expenditure per patient, the 
mean expenditure per first-year survivor in our study 
($35 386) is lower than the estimated cost (in 1988 dol- 
lars) per survivor in Fyler’s cohort ($36749). This al- 
most certainly reflects the emerging paradigm for many 
newborns with serious heart disease, which is early, 
definitive surgical repair, followed by a relatively un- 
complicated recovery. Moreover, the survivors in our 
cohort are likely to be infants with more complex le- 
sions, so the lower contemporary expenditures are 
even more remarkable. 

Results of our multivariate analysis emphasized the in- 
fluence of complex disease, surgery, and length of stay in 
the intensive care unit on hospital charges. These factors 
are interrelated in that infants with complex disease are 
more likely to undergo multiple surgical procedures, and 
thus spend more days in the intensive care unit, but the 
regression analysis showed them each to be indepen- 
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dently associated with charges as well. From a health 
policy perspective, this analysis suggests that efforts to 
prevent the birth of infants with complex cardiac disease 
may result in reduced expenditures. 

Our data concerning expenditures reflect only those 
infants who required hospitalization in the first year of 
life. Current practice patterns that emphasize outpatient 
management whenever possible, including outpatient 
cardiac catheterization, mean that many infants no longer 
require hospitalization for diagnosis and management. 
Thus, for example, infants born with small or moderate- 
sized ventricular septal defects, the most frequent cardiac 
lesion, are not represented in our study. If all infants with 
structural cardiac lesions were in the denominator in our 
study, the cost per cardiac infant would be reduced sub- 
stantially. 

The expenditure data presented herein represent 
charges incurred only in the first year of life. Given the 
pattern of early repair for correctable lesions, the major- 
ity of charges should occur in the first year of life, ideally 
with only routine follow-up subsequently. Of the 93 pa- 
tients, only 11 (with complex disease) had not yet under- 
gone a definitive surgical procedure by age 1 year. Nev- 
ertheless, estimates of the total hospital expenditures 
associated with cardiac disease in childhood require 
long-term follow-up of the cohort. Future analyses of 
professional fees and hospital charges for both acute and 
chronic care in the long term are warranted. 

Congenital anomalies are the fifth-ranking cause of 
premature death in the United States, and cardiac mal- 
formations account for 44% of this burden." The cost to 
society of premature death is quantified by the concept of 
years of potential life lost, which represents lost economic 
productivity. In this context, although the cost per survi- 
vor may seem high, it is considerably lower than the es- 
timated $191 184 in lost productivity to society for each 
infant death. We conclude that the current approach of 
early definitive repair of cardiac defects in a major tertiary 
care center is beneficial in both therapeutic and economic 
terms. Further studies concerning long-term expendi- 
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tures are needed, particularly in infants with complex de- 
fects not amenable to one-stage repair, and concerning 
the long-term quality of life and productivity of surviving 
infants. 
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Taurine Decreases Fecal Fatty Acid and 
Sterol Excretion in Cystic Fibrosis 


A Randomized Double-blind Trial 
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è Patients with cystic fibrosis may still have a significant 
degree of steatorrhea despite adequate pancreatic enzyme 
supplementation. Taurine is a conditionally essential amino 
acid that possibly improves the micellar phase of fat diges- 
tion. Thirteen children with cystic fibrosis and a significant 
degree of steatorrhea (>13 g/d) were enrolled in a random- 
ized double-blind crossover study of taurine (30 mg/kg per 
day) in contrast to placebo for two successive 4-month pe- 
riods. No difference was noted in height and weight veloc- 
ity, lung function, vitamin A level, and essential fatty acid 
status. Twelve of the 13 patients showed a decrease in fecal 
fatty acid excretion (26.5+2.6 9/24 h vs 15.4+2.5 9/24 h), 
affecting mainly saturates and monounsaturates, and a de- 
crease in total sterol excretion (1492.6+303 mg/24 h vs 
1211.7+213.8 mg/24 h) while ingesting taurine. Taurine 
may be a useful adjunct in patients with cystic fibrosis and 
severe steatorrhea. 
(AJDC. 1991;145:1401-1404) 


A a result of studies showing an interdependence be- 

tween pulmonary disease, pancreatic insufficiency, 
and nutrition in relation to survival in cystic fibrosis, 
greater emphasis is now being placed on nutritional sup- 
plements and optimal correction of the maldigestion and 
malabsorption of nutrients.’ 

We recently observed that nearly 25% of our patients 
still have a significant degree (>15 g/d) of steatorrhea de- 
spite optimal amounts of Pancrease (pancrelipase).? It 
therefore is evident that there are still shortcomings of 
current modalities of treatment. Having previously re- 
ported that the lipolytic phase defect secondary to pan- 
creatic lipase and bicarbonate deficiency is compounded 
by impairment of the micellar phase of digestion,?+ we 
reasoned that the increased ratio of glycine to taurine- 
conjugated bile acids secondary to large fecal losses of bile 
acids”* could contribute to fat malabsorption. 
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Taurine-conjugated bile acids have theoretical advan- 
tages over glycine conjugates. Their lower pKa (1.8 vs 3.8 
to 4.3) keeps them soluble in the acidic duodenum of pa- 
tients with pancreatic insufficiency.’ In contrast to glycine 
conjugates, which are, in part, passively absorbed in the 
proximal jejunum, taurine conjugates are mostly ab- 
sorbed in the ileum.* Taurine is said to be a “conditionally 
essential” nutrient since needs cannot be met’ when tau- 
rine intake is inadequate” or when bile acid, and there- 
fore, taurine losses are increased as in cystic fibrosis." 

So far, four studies have been conducted to test the hy- 
pothesis that taurine supplementation could improve fat 
absorption. Three articles stated that taurine was effective 
particularly in patients with more severe steatorrhea, >" 
while the only double-blind study failed to show an 
effect. We herein confirm our earlier reports"? in a 
double-blind randomized trial targeted to patients with a 
significant degree of fat malabsorption. 


PATIENTS AND METHODS 


Of 33 patients initially screened, 13 (six boys and seven girls) 
with a mean age of 11.5 years (6.2 to 20.3 years) were included 
in the study with documentation of a fecal fatty acid excretion in 
excess of 13 g/d while receiving pancreatic enzyme supplements 
(pancrelipase). Relevant anthropometric, pulmonary function, 
and biochemical data are shown in Table 1. None of these 
patients had evidence of liver disease according to results of tests 
to check bilirubin, aspartate aminotransferase, y-glutamyl- 
transferase, and cholylglycine levels, and according to echogra- 
phy. Anthropometric data showed that there was little evidence 
of growth impairment or malnutrition. However, there was ev- 
idence of deficiency of vitamin A as well as essential fatty acid 
as assessed with ratios previously reported as the most reliable 
indexes of essential fatty acid deficiency. Dietary records of fat 
intake were kept by parents and checked by the clinic dietitian. 
Fat intake averaged 103+13 g/d. The average fat excretion was 
27 g with a range of 15 g/d to 51 g/d. The study protocol was ap- 
proved by the Ethics Committee of Hôpital Ste-Justine (Mon- 
treal, Quebec), and consent was obtained from the parents. 

The 13 patients were randomly assigned to receive either re- 
crystallized taurine (McNeil Pharmaceutical, Springhouse, Pa) 
or placebo during an initial 4-month period after which each pa- 
tient received the alternate supplement during the second 
4-month period. Taurine capsules (285 mg each) and placebo 
(lactose) were prepared by McNeil Pharmaceutical, Spring 
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Anthropometric Data 





Fatty Acid Ratiost 


Weight for a-Tocopherol 
Patient No/ Height, Height, Shwachman y-GT, Vitamin A, Total Lipids, 20:3 n9 n7 Family 
Sex/Age, y % Expected % Expected Score U/L mg/L mg/g 20:4 n6 18:2 n6 
1/M/8.2 103 98 98 YI 8 0.18 2.02 0.057 0.298 
2/F/8.7 98 95 90 49 19 0.27 ko 0.051 0.226 
3/F/11.6 98 98 88 112 20 0.32 1.01 0.163 0.771 
4/F/11.9 100 94 87 112 10 0.47 1.69 0.054 0.294 
5/F/14.9 98 97 87 75 23 0.34 0.60 0.042 0.308 
6/F/20.3 96 134 94 89 0.69 1.53 0.05 0.375 
7/M/6.3 101 104 92 84 0.27 1.90 0.111 0.496 
8/M/12 94 100 91 101 0.34 0.35 0.067 0.380 
9/M/15.7 101 87 96 115 13 0.36 2.02 0.035 0.235 
10/F/10.9 88 91 75 Teak 8 0.25 1.25 0.064 0.407 
11/F/10.1 100 95 96 95 21 0.35 2.02 0.033 0.201 
12/M/10.8 95 92 82 91 11 0.34 1.56 0.066 0.366 
13/M/7.9 88 87 82 82 10 0.37 2.60 0.033 0.291 
Mean + SE 97+1.3 97.8+3.3 89.1+1.8 91.4+5.8 13+5.6 0.35+0.034 1.55+0.19 0.064+0.01 0.358+0.041 
Normal values, 
(Mean+SEM) 100+5 100 +5 100 100+5 13+10 0.55+0.25 1.44+0.06 0.016+0.006 0.11+0.025 


*FEF indicates forced expiratory flow between 25% and 75% of expired vital capacity as percentage of expected value for age; and y-GT, 
y-glutamyl transpeptidase. The mean +SE age of the patients in the study is 11.5+1 years. 
+Ficosanoic/arachidic acid (17); and family of n7 fatty acids/linoleic acid (17). 


House, Pa, and coded before they were sent to the hospital 
pharmacy responsible for issuing them to the patients at the time 
of their regular clinic visits along with pancrelipase capsules, to- 
copherol acetate (Aquasol E, 200 IU/d), and the daily multivita- 
min supplement of vitamin A (4000 IU), vitamin D (400 IU), and 
vitamin C (75 mg). During the two experimental periods, no 
change was made in the type (pancrelipase) and number of cap- 
sules or in the vitamin supplementation program. Six of the 13 
patients were administered cloxacillin during the duration of the 
study. Taurine (30 mg/kg per day) or placebo was administered 
in fractionated dosages at the same time as pancreatic supple- 
ments. 

At the end of each treatment period, a questionnaire was given 
to each parent to be completed before the child’s next clinic visit. 
Total energy and fat intake, frequency and consistency of bowel 
movements, and whether there was any abdominal pain were 
recorded. Seventy-two-hour stool and 24-hour urine collections 
were obtained at the end of each 4-month period. Stools were 
frozen on evacuation. At the time of clinic appointments, 
anthropometric data were recorded, a blood sample was ob- 
tained, and pulmonary function tests were repeated. 

Stool homogenates were used for the gas-liquid chromatography 
determination of fatty acids as well as neutral and acidic sterols. 
Stool nitrogen was measured with a modification of the Kjeldahl 
procedure.” Blood collected after an overnight fast in test tubes 
containing ethylenediaminetetraacetic acid were used for gas- 
liquid chromatography measurements of fatty acids. Vitamin A 
levels were determined with spectrophotometry and a-tocopherol 
levels with high-pressure liquid chromatography.” Values for 
a-tocopherol were expressed in milligrams per gram of total 
lipids.” Urinary taurine was determined with ion exchange chro- 
matography on sulfonated polystyrene beads linked to divinyl 
benzene using an LKB Alpha Plus 4151 analyzer (LKB Instruments 
Inc, Gaithersburg, Md) and a Hewlett-Packard 3392 A integrator 
(Hewlett-Packard Co, Palo Alto, Calif).” 

All results, unless otherwise specified, were expressed as 
mean+SE. The response to taurine supplementation was eval- 
uated using paired and unpaired Student's t tests as described 
in the analysis of crossover designs.” 
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RESULTS 


The questionnaires that were completed by the parents 
failed to show a change in the appetite and fat intake of 
the 13 patients. With regard to digestive symptoms, there 
was an improvement in the number and consistency of 
stools as well as a disappearance of abdominal pain in four 
patients who received taurine supplements, while pla- 
cebo reportedly produced an improvement in two pa- 
tients. No difference in height and weight velocities could 
be documented as a result of taurine supplementation, 
and no change could be detected in lung function. There 
was good compliance with the protocol as all patients in- 
creased their urinary excretion of taurine. The mean ex- 
cretion (micromole per millimole of creatinine) was 
56.0+6.9 with placebo and 414.3+31.2 with taurine sup- 
plementation. 

The percentage of fat absorption was improved by tau- 
rine supplementation (75%+3% vs 86% +2%, P<.01). 
Twelve of the 13 patients showed a decrease in fecal fatty 
acid excretion (Figure). The overall improvement of more 
than 40% in fatty acid excretion was highly significant 
(P<.005), but it affected mainly saturated fatty acids 
(C16:0, C18:0) and the monounsaturate, oleic acid (C18:1, 
n9); the difference in the mean excretion of linoleic acid 
was only marginally significant (P<.1) (Table 2). Despite 
the decrease in the loss of lipid nutrients caused by tau- 
rine supplements, it failed to improve vitamin A levels 
and the ratios of fatty acids used as indicators of essential 
fatty acid deficiency. 

As expected, there was a close correlation between fe- 
cal fatty acids and nitrogen excretion. However, a paired 
t test (P<.1) did not show a statistical difference in nitro- 
gen excretion between the taurine (2.44+0.33 g/24 h) and 
the placebo (3.04+0.44 g/24 h) treatment periods. The ef- 
fect of taurine on sterol excretion is shown in Table 3. Al- 
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Fatty Acid Excretion in Feces, g/24 h 





Placebo 


Taurine 


Individual response of fecal fat excretion obtained from 3-day stool 
collections carried out following 4 months of treatment with 
placebo and taurine. Twelve of the 13 patients responded to taurine 
supplementation (P<.005 by paired t test). 









Total 
18:1 18:2 Fatty Acid 
Treatment 16:0 18:0 (n=9) (n=6) Excretion 


Placebo 7.5+0.8 7.7+1.6 5.4+1.0 2.4+0.8 26.5+2.6 
4.8+0.7 4.3+1.2 2.8+0.6 0.9+0.2 15.4+2.5 














Taurine 


Paired 
t test P<.05 P<.05 P<.05 P<.1 P<.005 


*The individual fatty acids account for nearly 90% of the total fatty 
acids excreted in the stools. Values are given as mean +SE and are 
expressed in grams per 24 h. 















Total 


846.7 +156.1 1492.6+303.0 
Taurine 509.5 +97.3 702.2+126.8 1211.7 +213.8 
Paired t test NS NS P<.05 


*Values are given as mean + SẸ and expressed in milligrams per 
24 h. NS indicates not statistically significant. 


Treatment Neutral Sterols Acidic Sterols 








Placebo 645.9 + 155.8 






though no difference was observed in neutral and acidic 
sterols (bile acids) taken separately, total sterol excretion 
decreased significantly (P<.05) during the taurine treat- 
ment period. In addition, there was a close relationship 
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between bile acid loss and fatty acid malabsorption 
(y =41.5x— 200.8, r=.73, P<.01). 


COMMENT 


This study has shown that a taurine supplement of 
30 mg/kg per day administered during a 4-month period 
in a double-blind crossover trial had an insignificant effect 
on gastrointestinal manifestations, but led to a significant 
decrease in both fatty acid and sterol excretion. 

Our initial report” had shown a more modest effect of 
taurine, but we had noted (as have others since)™* that 
patients with cystic fibrosis and more severe steatorrhea 
are more likely to ameliorate their condition with the use 
of taurine supplements. Because of these earlier findings 
obtained in open trials and in view of a double-blind study 
conducted in Australia reporting no effect of taurine, we 
decided to adopt a double-blind randomized design to 
test the effect of taurine in patients who had significant 
gastrointestinal manifestations and a significant degree of 
steatorrhea while receiving a high-energy diet and a lib- 
eral intake of lipids. 

The reduction in fecal fatty acid excretion coupled with 
an improvement of fat absorption was impressive. It con- 
firms our earlier findings,” as well as those of a study 
performed in Italy," but is at odds with a double-blind 
protocol carried out in Australia. The reason for this may 
well be that patients for that study had a wide range (48% 
to 96%) of fat absorption. Only seven of their 20 patients 
had a moderately severe degree (75.6%+15.6%) of fat 
malabsorption. 

Because taurine supplementation also decreased total 
sterol excretion, it can therefore be expected to exert a 
favorable influence on the interruption of the enterohepatic 
circulation of bile acids.” However, in these 13 patients with 
no evidence of growth impairment or clinical malnutrition, 
taurine had no effect on growth velocity or weight gain. We 
recently reported that there was a good correlation between 
essential fatty acid deficiency and fecal fatty acid loss.” 
However, the present study failed to show an amelioration 
of the plasma essential fatty acid patterns despite a 40% de- 
crease in steatorrhea. On the other hand, the present find- 
ings confirm our initial study” that showed that taurine does 
not appear to improve the absorption of polyunsaturated 
fatty acid. Its effect is mainly directed to the nonpolar satu- 
rates and monounsaturates, which require a higher con- 
centration of bile acids for their incorporation into micelles 
and are taken up more slowly by the absorptive apparatus 
than polyunsaturates,” 

Besides the well characterized role of taurine for the 
conjugation of bile acids in the liver, taurine is present 
in muscle in quantities exceeding those of all other amino 
acids.” Taurine has been shown to play a key role in the 
myocardium,” to stabilize muscle intracellular mem- 
branes,” and to protect against proteolysis of muscle 
structural proteins.” However, a recent study testing the 
hypothesis that taurine deficiency could contribute to the 
increased breakdown of proteins in cystic fibrosis failed to 
show that taurine had any effect on whole-body protein 
flux, synthesis, and catabolism.” 

In the treatment of pancreatic steatorrhea, the challenge 
is to deliver enough active enzymes to a digestive- 
absorptive apparatus with a pH close to neutrality. Sev- 
eral factors may be responsible for the persistence of a 
significant degree of steatorrhea in any patient treated 
with pancreatic enzymes: the potency and dosage of the 
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pancreatic enzyme preparation, the acid-secreting status 
of the patient, and the patient’s capacity to compensate 
for the bile acid loss associated with maldigestion of nu- 
trients.” The present findings suggest that a hepatic pool 
of taurine sufficient to maintain a normal glycine-taurine 
ratio of conjugated bile acids may be an additional factor. 

Further studies will be required to define the effect of 
taurine supplementation on the absorption of lipids and 
on the metabolism of bile salts before recommending its 
general use. However, we can conclude from this study, 
from others published so far,’*"* and from our experience 
over the past few years that taurine is a safe and effective 
adjuvant in patients with severe steatorrhea who fail to 
respond to pancreatic enzyme supplements. Only longer 
periods of treatment will allow conclusions on its effects 
on nutritional status, growth, and pulmonary function. 
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Respirosonography in Infants With Acute Bronchiolitis 


Asher Tal, MD; Ignacio Sanchez, MD; Hans Pasterkamp, MD 


è Respirosonography was used to analyze lung sounds and 
breathing patterns in 16 infants with acute bronchiolitis who 
were treated with nebulized salbutamol (albuterol). Wheezing 
was measured as a proportion of respiratory time (time spent 
wheezing [T,,//total time [T,]). A decrease of 10% or greater 
in T/T Or a reduction in T,/T,,, to less than 2% was consid- 
ered a positive response to salbutamol. Seven infants re- 
sponded to the salbutamol, and nine did not. In responders, 
TTia decreased from 47% + 26% to 20%+25% (mean+SD), 
and the respiratory rate decreased from 65+8 to 57+7 
breaths per minute. In nonresponders, mean T,/T, either 
did not change or increased, and there was no significant 
change in respiratory rate (53+ 10 breaths per minute before 
salbutamol inhalation and 56+9 breaths per minute after 
salbutamol inhalation). Complex repetitive waveforms, dif- 
ferent from the sinusoidal waveforms of typical wheezing, 
were observed in 14 of 16 infants. Our findings add support- 
ive evidence to the clinical impression that some infants with 
bronchiolitis respond to salbutamol. Respirosonography pro- 
vides a noninvasive method for objective clinical assessment 
of young, wheezy children. 
(AJDC. 1991;145:1405-1410) 


Ww ezing is acommon clinical sign of obstructive air- 
way disease. Wheezes are musical adventitious 
lung sounds that originate from oscillating airway walls 
and depend on a critical airflow rate, a critical flutter fre- 
quency, and some degree of airway geometry distortion.’ 
Several respiratory illnesses during infancy that are asso- 
ciated with airflow obstruction (ie, bronchiolitis, infantile 
asthma, bronchopulmonary dysplasia, and cystic fibro- 
sis), are accompanied by wheezing. The role of bronchial 
hyperresponsiveness in the pathogenesis of these condi- 
tions is not yet clear. It has been shown that infants with 
histories of recurrent wheezing episodes may develop 
airflow obstruction after bronchial provocation with in- 
haled histamine? or nebulized distilled water.? However, 
clinical airway obstruction may not be relieved with neb- 
ulized bronchodilators, which indicates a more complex 
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pathogenesis of airway obstruction in infantile asthma.‘ 
While some studies have reported a lack of efficacy of 
bronchodilators in the treatment of acute wheezing,’ 
others have found a beneficial effect.’* Generally, pedia- 
tricians evaluate the potential role of a bronchodilator by 
clinically assessing a wheezy infant before and after 
administration of a trial dose to establish therapeutic 
benefit before further use.!° 

Objective assessment of the response to bronchodila- 
tors in patients in this age group is difficult. Most 
bedside lung function measurements are impractical in 
infants with acute wheezing. These techniques require 
sedation, which causes problems in acutely sick in- 
fants.’ Therefore, the evaluation of a trial dose of a 
bronchodilator is usually subjective, being based on 
changes in respiratory rate, use of accessory muscles, 
inspiratory-expiratory ratio, presence of cyanosis, and 
estimation of the severity of wheezing.? However, 
subjective wheeze assessment is flawed by interob- 
server and intraobserver variability.” 

Computer-aided analysis of recorded lung sounds is 
useful as an objective and noninvasive approach to the 
clinical assessment of wheezy infants. Wheezes present 
as sharp peaks in the power spectrum that can be detected 
and measured with automated analysis."* In a previous 
investigation of older asthmatic children before and after 
exercise,” we documented a correlation between the pro- 
portion of time spent wheezing and the degree of airway 
obstruction measured by forced expiratory volume in 1 
second (FEV,), maximum midexpiratory airflow, and 
specific airway conductance. In the present study, we 
used digital respirosonography™ in infants with acute 
airway obstruction to assess changes in wheeze charac- 
teristics before and after bronchodilator treatment. This 
pilot project was undertaken to define acoustic character- 
istics of wheezing in infants and to evaluate a potential 
role for lung sound analysis as a noninvasive method of 
assessing airway responsiveness in young children. 


SUBJECTS AND METHODS 
Subjects 


Infants younger than age 2 years who were admitted to the _ 


Children’s Hospital in Winnipeg, Manitoba, between November 


aa 


1, 1989, and March 15, 1990, with a clinical diagnosis of acute 


bronchiolitis were studied. Patients for whom salbutamol (al- 
buterol) inhalations were part of the prescribed treatment were 
included after informed parental consent was obtained. Infants 
with cystic fibrosis, congenital heart disease, or congenital 


anomalies of the respiratory system were excluded. Routine vi- | 
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No. of Previous 
Wheezing 
Episodes 


Patient Sex/ 
No. Age, mo 


Associated 
Problems 
None FHxA 
None BPD 
RSV BPD 
RSV BPD 
Adeno3 BPD, FHxA 
RSV None 
None None 
None None 
RSV None 
RSV FHxA 
RSV None 
FHxA 
FHxA 
None 


None 
None 
None 


0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
2 


None 
Influenza A FHxA 

*FHxA indicates family history of asthma; BPD, bronchopulmo- 
nary dysplasia; RSV, respiratory syncytial virus; and adeno 3, ade- 


novirus type 3. 
+Patients who responded to bronchodilator administration. 


None 





o 


ral studies were performed. The personal and family history of 
asthma, allergies, wheezing episodes, and respiratory tract 
infections were noted. This study was approved by the Faculty 
Committee on the Use of Human Subjects in Research. 


Study Protocol 


Lung sounds were recorded immediately before and 10 to 15 
minutes after one salbutamol inhalation. A dose of 0.03 mL of 
nebulizer solution per kilogram of body weight is routinely used 
in our institution. The 0.5% nebulizer solution contains 0.9% sa- 
line that is added to a total volume of 2 mL. The solution is ad- 
ministered via a face mask with 5 L of oxygen per minute. All 
patients were awake during lung sound recording. Most of them 
were resting comfortably on a parent's lap or in bed. Studies 
performed after salbutamol administration were always con- 
ducted with the patient in the same position as before inhalation. 


Recording and Analysis of Respiratory Sounds 

Lung sounds were recorded as previously described": a con- 
tact transducer (EMT25C, Elema/Siemens, Iselin, NJ) was at- 
tached with double-sided adhesive rings to the anterior or pos- 
terior upper chest on the right or to the posterior upper chest on 
the left. The recording site depended on the patient’s most com- 
fortable position during the study. The position of the sound 
transducer remained unchanged before and after treatment. 
Respiration signals from the rib cage and abdomen were 
obtained with uncalibrated respiratory inductive plethysmogra- 
phy (Respitrace TM, Ambulatory Monitoring Inc, Ardsley, NY). 
Sound and respiration signals were simultaneously recorded on 
a four-channel frequency modulation instrumentation recorder 
(3960B, Hewlett Packard, Waltham, Mass). 

On playback, the sounds were first low-pass filtered with a 
sixth-order Butterworth filter at 1200 Hz to avoid aliasing during 
sampling. The signals were played through an analog-to-digital 
converter (Data Translation 2801a, Marlborough, Mass) into a 
personal computer compatible with a PC/AT (IBM, Chicago, Ill). 
The sampling rate was 5120 Hz per channel. A customized com- 
puter program" was used for data acquisition, analysis, and 
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display. Fast-Fourier transformation was applied to 1024 data 
points at 100-ms intervals. This resulted in a 50% overlap into 
adjacent 100-ms segments, allowing the application of a Han- 
ning window to the data with no loss of information. 

Digital respirosonograms were produced from the resulting 
power spectra. Any particular 100-ms segment could be high- 
lighted and viewed in detail in both the time and the frequency 
domains, and any part of the data could be selected for digital- 
to-analog conversion and playback through a loudspeaker or 
headphones. 

For each infant, 10 to 15 seconds of continuous lung sounds 
before and after salbutamol administration were chosen for 
analysis. The selection of sound from the recording was based 
on absence of artifacts such as movement, crying, and environ- 
mental noise. Consecutive segments of 100 ms were marked as 
wheezing or normal based on (1) the distinct peaks in the 
frequency domain, (2) periodic waveform appearance in the time 
domain, and (3) auditory verification on playback. Wheezing 
was measured as a proportion of total respiratory time (time 
spent wheezing [T,,]/total time [T,.]). The average peak fre- 
quency of the wheezing (avgF,,) was computed for each record- 
ing. Respiratory rate and ventilatory timing components 
(inspiration-expiration ratio) were measured from the plethys- 
mographic signals. We arbitrarily defined a decrease of 10% or 
greater in T,,/T,, or a reduction in T,,/T, to less than 2% as pos- 
itive responses to salbutamol. 

We used unpaired, two-tailed Student's t tests to compare the 
T,./Tro, avgFw, respiratory rate, and inspiration-expiration ratios 
of responders with those of nonresponders. We also compared 
results before and after salbutamol administration using paired 
t tests. Statistical significance was accepted as P<.05. The data 
are presented as means+SDs. 


RESULTS 


Sixteen infants (12 boys) with a mean age of 9.4 months 
(range, 1 to 23 months) were enrolled in this study. Re- 
sults of viral studies revealed the presence of a virus in 
half the infants. Six infants had respiratory syncytial 
virus; one, adenovirus type 3; and one, influenza A. Four 
of the infants also had histories of bronchopulmonary 
dysplasia. Asthma was present in first-degree relatives of 
six patients, and six patients had histories of wheezing 
episodes (Table 1). 

Based on our definition of a 10% or greater reduction in 
T,./T,. Or a reduction in T,,/T,,. to less than 2% after salb- 
utamol administration, seven infants were classified as 
responders and nine as nonresponders (Fig 1). Patient 
characteristics, such as age, gender, family history of 
asthma, and presence of viruses were not markedly dif- 
ferent between the two groups (Table 2). Responders had 
a significant decrease in respiratory rate (from 65+8 to 
57+7 breaths per minute; P<.05) after salbutamol admin- 
istration, whereas respiratory rate in nonresponders re- 
mained essentially unchanged (from 53+10 to 56+9 
breaths per minute; Fig 2). The inspiration-expiration ra- 
tio was similar in both groups (0.7+0.2 and 0.70.1, in 
responders and nonresponders, respectively), and did 
not change after salbutamol administration in either 
group. In responders, T,,/T,. decreased from 47% +26% to 
20% +25%, with no significant change in avgF,, (230+5 Hz 
and 255+101 Hz, before and after salbutamol inhalation, 
respectively). By definition, nonresponders had an un- 
changed or even greater T,,/T,. after treatment compared 
with pretreatment values (31%+13% vs 38% +12%), but 
their avgF,, decreased significantly from 271+64 Hz to 
206+21 Hz after treatment (P<.03; Fig 3). In four children, 
T,/Trot increased 10% or greater after salbutamol adminis- 
tration (Fig 1). There was no significant difference in res- 
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Fig 1.— Changes in time spent wheezing (T,,)/total time (Tw) before 
and after salbutamol inhalation. Group means are indicated by hor- 
izontal lines, Among nonresponders, patients with less than a 10% 
increase in T/T. are indicated by open circles and solid lines, while 
those with increases in T/T. Of 10% or more are shown by open 
squares and dashed lines. 
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*The mean age (range) was 8.8 months (1 to 23 months) in 
responders and 9.9 months (3 to 21 months) in nonresponders. 
Values are means + SEMs. Tw/T,o indicates time spent wheezing di- 
vided by total time, and avgFw, average peak frequency of wheez- 
ing. 

$P<.05. 

tData from one patient were excluded. 


avgFfw, Hz 


piratory rate after inhalation in these four patients (Fig 2). 
In one patient (number 9, Table 1) who underwent eval- 
uation on admission, salbutamol caused an increase in 
T,/Tx from 1% before treatment to 11% after treatment. 
Because wheezing was almost absent before therapy, this 
patient’s data were excluded from the comparison of 
avgF,, between responders and nonresponders (Fig 3). 
Sinusoidal waveforms of typical wheezing were easily 
identified (Fig 4), but complex repetitive waveforms were 
present in 14 of the 16 infants (Fig 5). 


COMMENT 


Wheezing in infancy is not well defined. Although the 
term wheezy infant is commonly used to characterize young 
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Fig 2.—Changes in respiratory rate before and after salbutamol in- 
halation (bpm indicates breaths per minute). Among nonre- 
sponders, patients with a paradoxical increase in wheezing of 10% 
or greater are indicated by open squares and dashed lines. 
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Fig 3.—Changes (mean+SEM) in wheezing frequency before 
(shaded bars) and after (hatched bars) salbutamol inhalation. One 
patient (number 9, Table 1) was excluded from the nonresponders. 


patients with a variety of obstructive lung diseases, we are 
not aware of published data that describe the acoustic char- 
acteristics of adventitious lung sounds in this age group. 
Recent advances in computer technology have made it pos- 
sible for acoustic measurements of respiration to be conve- 
niently performed using a personal computer." 

We used a customized computer program (Respiration 
Acoustics Laboratory Environment, Medi-Wave Inc, Win- 
nipeg, Manitoba) for digital respirosonography and 
found that wheezes in infants have different acoustic 
characteristics than those in older patients. Wheezing in 
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Fig 4.— Digital respirosonogram showing 9.5 seconds of recorded lung sounds and breathing patterns from patient 8 (Table 1) before sal- 
butamol inhalation. Rib cage (RC) and abdominal (AB) movement are plotted at the top and bottom, respectively. Inspiration is on the up- 
ward slope and expiration on the downward slope. The sonogram shows time on the horizontal axis and sound frequency on the vertical 
axis. Sound intensity is displayed as shades (black, loud; gray, medium; and white, low). The vertical double bar at 3.1 seconds highlights 
100 ms of sound during expiration. A time amplitude plot of the sound wave (top right) and the respective Fourier spectrum (bottom right) 
show this 100-ms segment in detail. Typical wheezing, commonly seen in older patients with asthma, is present in this infant. There are 
distinct peaks in the power spectrum, a sinusoidal waveform in the time domain, and a concentration of sound intensity in a narrow fre- 
quency band on the sonogram. All segments containing wheezes are shaded in gray on the horizontal axis. 


older asthmatic patients is typically a continuous musical 
sound that appears as a concentration of sound intensity 
at distinct frequencies. '*”” In the power spectrum, wheez- 
ing presents as one or more sharp peaks that can be de- 
tected and measured with automated analysis. * In infants 
with acute bronchiolitis, wheezes did not always present 
as sharp peaks. In 14 of 16 patients, complex repetitive 
waveforms were the dominant pattern (Fig 5). To the 
subjective listener, these sounds appear less musical and 
more raspy and are frequently concurrent with coarse 
crackles. Therefore, automated wheeze characterization 
with fast-Fourier transformation, based only on the de- 
tection of spectral peaks, is unreliable in infants. In addi- 
tion to power spectral analysis, we studied lung sounds 
in the time domain with expanded waveform analysis. "” 
We found that a combination of waveform assessment in 
the time domain, peak detection in the frequency domain, 
and auditory verification on playback, were necessary to 
characterize and measure wheezing in young infants. 
Baughman and Loudon" analyzed lung sounds of adult 
patients with acute asthma. They used T,/T,. as an 
acoustic parameter that indicated the severity of airway 
obstruction and found a significant correlation between 
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FEV, and Tẹ/T In asthmatic children with postexer- 
tional asthma, we also observed a significant correlation 
between T,,/T,.. and severity of airway obstruction as 
measured considering FEV,, maximum midexpiratory 
airflow, and specific airway conductance." In the present 
study, we documented a decrease in Ty/Tror of 10% or 
greater or a reduction in T,/Ty to less than 2% after salb- 
utamol inhalation in seven of the 16 infants. We chose this 
definition of a positive response to salbutamol because a 
change in T,,/T,, of 10% or greater would likely be noticed 
on subjective auscultation’ and because false-positive 
wheeze detection using spectral characterization has oc- 
curred in fewer than 3% of patients tested in our labora- 
tory. In our study, the significantly lower respiratory 
rate of patients who wheezed less after salbutamol inha- 
lation also indicates less airflow obstruction. There is no 
evidence that wheeze duration depends on respiratory 
rate. If there were a relationship between breathing pat- 
tern and duration of wheeze, one would expect rapid, 
shallow breathing to produce less wheezing than slower 
and deeper breathing because wheeze generation re- 
quires critical transpulmonary pressures and airway de- 
formation. 
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Fig 5.— Digital respirosonogram as described in Fig 4 showing 9.5 seconds of recorded lung sounds and breathing patterns from patient 13 
(Table 1) before salbutamol inhalation. The vertical double bar at 7.3 seconds points to a 100-ms segment of wheezing during expiration. 
The time amplitude display (top right) shows a complex repetitive wave form. The Fourier spectrum (bottom right) has fewer distinct peaks 
than that in Fig 4. One hundred-millisecond time intervals during which wheezing occurred are marked in gray on the horizontal axis. 


The efficacy of inhaled bronchodilators in infants with 
acute bronchiolitis is still controversial.*° Although the 
relationship between airway hyperresponsiveness in in- 
fancy and symptomatic airway disease is not well deter- 
mined, recent studies’’” indicate that many infants with 
wheezing will improve if treated with bronchodilators re- 
gardless of whether they are classified as having asthma, 
bronchiolitis, or wheezing-associated respiratory ill- 
ness.” 

Some infants may experience a paradoxical deteriora- 
tion in lung function after salbutamol inhalation.” We 
found significantly increased wheezing after salbutamol 
inhalation in four of 16 infants. The respiratory rate 
remained unchanged after salbutamol inhalation in three 
of these four infants. In very severe airflow obstruction, 
normal lung sounds may be of very low intensity, and 
wheezing may be absent. Under these circumstances, 
improvement after bronchodilator administration may be 
accompanied by wheezing. However, these infants had 
normal vesicular lung sound intensity before inhalation. 
By both clinical and respirosonographic analysis, these 
patients did not improve after salbutamol inhalation, but 
whether increased wheezing reflected a paradoxical re- 
sponse remains unclear. 

Baughman and Loudon" found that adult subjects with 
asthma and increased FEV, after bronchodilator adminis- 
tration experienced a reduction in the sound frequency of 
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the highest pitched wheeze." It is not clear from their data 
whether a reduction of T,,/T,,, in their patients correlated 
with the reduction in wheeze frequency. In a previous 
study,” we could not demonstrate a relationship between 
T,/Tiot and wheeze frequency. In our present study of 
wheezy infants, we found that, after salbutamol inhala- 
tion, four of the responders had a reduction in avgF,,, two 
showed an increase in avgF,,, and one had no wheezing. 
It is interesting that wheeze frequency decreased after 
salbutamol inhalation even among nonresponders (seven 
of nine patients). At present, it is unclear whether a 
reduction in wheeze frequency indicates an improvement 
in the airflow obstruction or is caused by another mech- 
anism. 

The graphic display of lung sounds and respiration 
curves from the rib cage and abdomen shown in Figs 4 and 
5 contains most parameters commonly used in the clini- 
cal scoring of wheezy infants. In fact, only the patient’s 
oxygenation, which is generally addressed in clinical 
scores through an assessment of cyanosis, cannot be de- 
rived from the parameters recorded in our study. While | 
oximetry is useful for the initial assessment of severity in 
bronchiolitis,“ it may not reflect improvement after 
treatment.” In older children with asthma, we found that 
oxygen saturation may actually decrease immediately af- 
ter salbutamol inhalation.” 


| 


In addition to the respiratory rate and ventilatory tim- 
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ing components, thoracoabdominal asynchrony is a pa- 
rameter of airway obstruction that can be measured using 
respirosonography. Clinically, this would reflect chest 
wall retractions. Allen and coworkers” have recently 
measured thoracoabdominal asynchrony in infants with 
airflow obstruction as the phase shift between the rib cage 
and abdominal expansion. They demonstrated that im- 
provement of airflow obstruction after bronchodilator 
administration caused the rib cage and abdomen to move 
more synchronously. The improvement in chest wall 
asynchrony was closely related to an improvement in 
lung mechanics. However, as in other studies of lung 
function in infants, these authors had to sedate their pa- 
tients. Reliable recording of both rib cage and abdominal 
expansion was not achieved in all of our patients, but may 
be possible in awake infants if they are comfortably seated 
or positioned in bed. Therefore, measurement of thora- 
coabdominal asynchrony may be added to lung sound 
analysis for a comprehensive but noninvasive study of 
airway responsiveness in young infants. 

Digital respirosonography is a promising new method 
for the noninvasive clinical assessment of airway respon- 
siveness in young, wheezy infants. Without acoustical 
standards, the characterization of a young patient as a 
“wheezy infant” is necessarily imprecise. Such general- 
ized classifications obscure important epidemiologic and 
therapeutic aspects of obstructive lung disease in young 
children. Because wheezing in infants appears to have 
different acoustic characteristics than wheezing in older 
patients with asthma, the mechanisms for these musical 
adventitious sounds may also be different. We believe 
that objective studies of respiration acoustics in wheezy 
infants will provide a better understanding of the patho- 
physiology of obstructive airway diseases developing at 
this young age. 
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DESCRIPTION: IPOL™ , Poliovirus Vaccine Inactivated, produced by Pasteur Mérieux Serums & Vaccins S.A., is a 
sterile suspension of three types of poliovirus: Type 1 (Mahoney), Type 2 (MEF-1), and Type 3 (Saukett). The 
viruses are grown in cultures of VERO cells, a continuous line of monkey kidney cells, by the microcarner 
technique. The viruses are concentrated, purified, and made nonintectious by inactivation with formaldehyde. 
Each sterile immunizing dose (0.5 mi) of trivalent vaccine is formulated to contain 40 D antigen units of Type 1, 80 
antigen units of Type 2, and 32 D antigen units of Type 3 poliovirus, determined by comparison to a reference 
preparation. The poliovirus vaccine is dissolved in phosphate buffered saline. Also present are 0.5% of 2- 
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and polymyxin B are used in vaccine production, and although purification procedures eliminate measurable 
amounts, less than 5 ng neomycin. 200 ng streptomycin and 25 ng polymyxin B per dose may still be present. The 
vaccine is clear and colorless and should be administered subcutaneously. 


CLINICAL PHARMACOLOGY: IPOL is a highly purified, inactivated poliovirus vaccine produced by microcarrier 
culture.’.2 This culture technique and improvements in purification, concentration and standardization of po- 
liovirus antigen have resulted in a more potent and more consistently immunogenic vaccine than the Poliovirus 
Vaccine Inactivated which was available in the U.S. prior to 1988. These new methods allow for the production of 
vaccine that induces antibody responses in most children after administering fewer doses? than with vaccine 
available prior to 1988. 

Studies in developed? and developing* 5 countries with a similar inactivated poliovirus vaccine produced by the 
same technology have shown that a direct relationship exists between the antigenic content of the vaccine, the 
frequency of seroconversion, and resulting antibody titer. 

A study in the U.S. was carried out, which involved 219 two-month-old infants who had received three doses of 
Poliovirus Vaccine Inactivated manutactured by the same process as IPOL except the cell substrate was primary 
monkey kidney cells. Seroconversion to all three Types of poliovirus was demonstrated in 99% of these infants 
after two doses of vaccine. Following a third dose of vaccine at 18 months of age, high titers of neutralizing 
antibody were present in 99.1% of children to Type 1 and 100% of children to Types 2 and 3 polioviruses.® 

Additional studies were carried out in the U.S. with IPOL. Results were reported for 120 infants who received 
two doses of IPOL at 2 and 4 months of age. Of these 120 children, detectable serum neutralizing antibody was 
induced after two doses of vaccine in 98.3% (Type 1), 100% (Type 2) and 975% (Type 3) of the children. In 83 
children receiving three doses at 2, 4, and 12 months of age detectable serum neutralizing antibodies were 
detected in 976% (Type 1) and 100% (Types 2 and 3) of the children.’8 

Poliovirus Vaccine Inactivated reduces pharyngeal excretion of poliovirus. *!2 Field studies in Europe have 
demonstrated immunity in populations thoroughly immunized with another |PV 13-17 A survey of Swedish children 
and young adults given a Swedish IPV demonstrated persistence of circulating antibodies for at least 10 years to 
all three types of poliovirus. 3 

Paralytic polio has not been reported in association with administration of Poliovirus Vaccine Inactivated. 


INDICATIONS AND USAGE: Poliovirus Vaccine Inactivated is indicated for active immunization of infants, children 
and adults for the prevention of poliomyelitis Recommendations on the use of live and inactivated poliovirus 
vaccines are described in the ACIP Recommendations". 9 and the 1988 American Academy of Pediatrics Red 
Book. 


INFANTS, CHILDREN AND ADOLESCENTS 

General Recommendations: It is recommended that all infants. unimmunized children and adolescents not 
previously immunized be vaccinated routinely against paralytic poliomyelitis. ® Poliovirus Vaccine Inactivated 
should be offered to individuals who have refused Poliovirus Vaccine Live Oral Trivalent (OPV) or in whom OPV is 
contraindicated. Parents should be adequately informed of the risks and benefits of both inactivated and oral polio 
vaccines so that they can make an informed choice (Report of An Evaluation of Poliomyelitis Vaccine Policy 
Options, institute of Medicine, National Academy of Sciences, Washington, D.C., 1988). 

OPV should not be used in households with immunodeficient individuals because OPV is excreted in the stool 
by healthy vaccinees and can infect an immunocompromised household member. which may result in paralytic 
disease. In a household with an immunocompromised member, only Poliovirus Vaccine Inactivated should be 
used for all those requiring poliovirus immunization. 20 
Children incompletely immunized: Children of all ages should have their immunization status reviewed and be 
considered for supplemental immunization as follows for adults. Time intervals between doses longer than those 
recommended for routine primary immunization do not necessitate additional doses as long as a final total of four 
doses is reached (see DOSAGE AND ADMINISTRATION). 

Previous Clinical poliomyelitis (usually due to only a single poliovirus type) or incomplete immunization with 
OPV are not contraindications to completing the primary series of immunization with Poliovirus Vaccine 
Inactivated. 


ADULTS 

General Recommendations: Routine primary poliovirus vaccination of acults (generally those 18 years of age or 

older) residing in the U.S. is not recommended. Adults who have increased risk of exposure to either vaccine or 

wild poliovirus and have not been adequately immunized should receive polio vaccination in accordance with the 

schedule given in the DOSAGE AND ADMINISTRATION section. '® 
The following categories of adults run an increased risk of exposure to wild polioviruses: 

@ Travelers to regions or countries where poliomyelitis is endemic or epidemic, 

e Health care workers in close contact with patients who may be excreting polioviruses. 

è Laboratory workers handling specimens that may contain polioviruses. 

@ Members of communities or specific population groups with disease caused by wild polioviruses 

e incompletely vaccinated or unvaccinated adults in a household (or other close contacts) with children given 
OPV provided that the immunization of the child can be assured and not unduly delayed. The adult should be 
informed of the small OPV related risk to the contact 


IMMUNODEFICIENCY AND ALTERED IMMUNE STATUS 
Patients with recognized immunodeficiency are at greater risk of developing paralysis when exposed to live 
poliovirus than persons with a normal immune system. Under no circumstances should oral live poliovirus 
vaccine be used in such patients or introduced into a household where such a patient resides 18 

Poliovirus Vaccine Inactivated should be used in all patients with immunodeficiency diseases and members of 
such patients’ households when vaccination of such persons is indicated. This includes patients with 
asymptomatic HIV infection, AIDS or AIDS Related Complex, severe combined immunodeficiency, hypogam- 
maglobulinemia, or agammaglobulinemia, altered immune states due to diseases such as leukemia, lymphoma, 
or generalized malignancy; or an immune system compromised by treatment with corticosteroids, alkylating 
drugs, antimetabolites or radiation. Patients with an altered immune state may or may not develop a protective 
response against paralytic poliomyelitis after administration of Poliovirus Vaccine Inactivated 2" 


CONTRAINDICATIONS: Poliovirus Vaccine Inactivated is contraindicated in persons with a history of hypersen- 
sitivity to any component of the vaccine, including neomycin, streptomycin and polymyxin B. 

if anaphylaxis or anaphylactic shock occurs within 24 hours of administration of a dose of vaccine, no further 
doses should be given 

Vaccination of persons with any acute, febrile illness should be deterred until after recovery, however, minor 
illnesses such as mild upper respiratory infections are not in themselves reasons for postponing vaccine 
administration. 


WARNINGS: Neomycin, streptomycin, and polymyxin B are used in the production of this vaccine. Although 
rh pa procedures eliminate measurable amounts of these substances, traces may be present (see DESCRIP- 
N) and allergic reactions may occur in persons sensitive to these substances. 


Drug Interactions: There are no known interactions of Poliovirus Vaccine Inactivated with drugs or foods. 
Simultaneous administration of other parenteral vaccines is not contraindicated. 

Mutagenesis, Impairment of Fertility: Long term studies in animals to evaluate carcinogenic 
potential or impairment of fertility have not been conducted. 


PREGNANCY: REPRODUCTIVE STUDIES — PREGNANCY CATEGORY C Animal reproduction studies have not 
been conducted with Poliovirus Vaccine Inactivated. Itis also not known whether Poliovirus Vaccine Inactivated 
can cause fetal harm when administered to a pregnant woman or can affect reproduction capacity. Poliovirus 
Vaccine Inactivated should be given to a pregnant woman only if clearly needed. 


PEDIATRIC USE: Safety and efficacy of IPOL have been shown in children 6 weeks of age and older®.® (see 
DOSAGE AND ADMINISTRATION). 


ADVERSE REACTIONS: In earlier studies with the vaccine grown in primary monkey kidney cells, transient local 
reactions at the site of injection were observed during clinical trial.6 Erythema, induration and pain occurred in 
3.2%, 1% and 13%, respectively, of vaccinees within 48 hours post-vaccination. Temperatures >39°C (>102°F) 
were reported in up to 38% of vaccinees. Other symptoms noted included sleepiness, fussiness, crying, 
decreased appetite, and spitting up of feedings. Because Poliovirus Vaccine Inactivated was given in a different site 
but concurrently with Diphtheria and Tetanus Toxoids and Pertussis Vaccine Adsorbed (DTP), systemic reactions 
could not be attributed to a specific vaccine. However, these systemic reactions were comparable in frequency and 
severity to that reported for DTP given without IPV. 

in another study using IPOL in the United States, there were no significant local or systemic reactions following 
injection of the vaccine. There were 7% (6/86), 12% (3/65) and 4% (2/45) of children with temperatures over 
100.6°F, following the first, second and third doses respectively. Most of the children received DTP at the same 
time as IPV and therefore it was not possible to attribute reactions to a particular vaccine; however, such reactions 
were not significantly different than when DTP is given alone. 

Although no causa! relationship between Poliovirus Vaccine Inactivated and Guillain-Barré Syndrome (GBS) 
has veoh established,22 GBS has been temporally related to administration of another Poliovirus Vaccine 
inactivated. 

NOTE: The National Childhood Vaccine Injury Act of 1986 requires the keeping of certain records and the 
reporting of certain events occurring after the administration of vaccine, including the occurrence of any con- 
traindicating reaction. Poliovirus Vaccines are listed vaccines covered by this Act and health care providers should 
ensure that they comply with the terms thereof 23 


DOSAGE AND ADMINISTRATION: Parenteral drug procucts should be inspected visually for particulate matter 
and/or discoloration prior to administration. If these conditions exist, vaccine should not be administered. 

After preparation of the injection site, immediately administer the vaccine subcutaneously. In infants and small 
children, the mid-lateral aspect of the thigh is the preferred site. In adults the vaccine should be administered in 
the deltoid area. 

Care should be taken to avoid administering the injection into or near blood vessels and nerves. After aspiration, 
it blood or any suspicious discoloration appears in the syringe, do not inject but discard contents and repeat 
procedures using a new dose of vaccine administered at a different site. 

DO NOT ADMINISTER VACCINE INTRAVENOUSLY. 


CHILDREN 
Primary immunization: A primary series of IPOL consists of three 0.5 mi doses administered subcutaneously. 
The interval between the first two doses should be at least four weeks, but preferably eight weeks. The first two 
doses are usually administered with DTP immunization and are given at two and four months of age. The third 
dose should follow at least six months but preferably 12 months after the second dose. It may be desirable to 
administer this dose with MMR and other vaccines, but at a different site, in children 15-18 months of age. All 
children who received a primary series of Poliovirus Vaccine Inactivated. or a combination of IPV and OPV. should 
be given a booster dose of OPV or IPV before entering school, unless the final (third dose) of the primary series 
was administered on or after the fourth birthday.® 

The need to routinely administer additional doses is unknown at this time." 

A final total of tour doses is mecessary to complete a series of primary and booster doses. Children and 
adolescents with a previously incomplete senes of IPV should receive sufficient additional doses to reach this 
number 


ADULTS 
Unvaccinated Adults: For unvaccinated adults at increased risk of exposure to poliovirus, a primary series of 
Poliovirus Vaccine Inactivated is recommended. While the responses of adults to primary series have not been 
studied, the recommended schedule for adults is two doses given at a 1 to 2 month interval and a third dose given 
6 to 12 months later If less than 3 months but more than 2 months are available before protection is needed, 3 
doses of Poliovirus Vaccine Inactivated should be given at least 1 month apart. Likewise. if only 1 or 2 months are 
available, two doses of Poliovirus Vaccine Inactivated should be given at least 1 month apart. If less than 1 month 
is available, a single dose of either OPV or IPV is recommended, 

elely Vaccinated Adults: Adults who are at an increased risk of exposure to poliovirus and who have had 
at least one dose of OPV. tewer than 3 doses of conventional IPV or a combination of conventional IPV or OPV 
totalling fewer than 3 doses should receive at least 1 dose of OPV or Poliovirus Vaccine Inactivated. Additional 
doses needed to complete a primary series should be given if time permits 

Vaccinated Adults: Adults who are at an increased risk of exposure to poliovirus and who have 
ee ene nee ie On a ES ee eer a 
or 


HOW SUPPLIED: Syringe, 0.5 ml with integrated needle (1 x 1 Dose package and 10 x 1 Dose package) — Product 
Nos. 49281-8605-1 and 49281-8605-2. 


STORAGE: The vaccine is stable if stored in the retrigerator between 2°C and 8°C (35°F and 46°F). The vaccine 
must not be frozen 
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Review 


Neuroblastoma Screening Data 


An Epidemiologic Analysis 


Steven N. Goodman, MD, MHS, PhD 


è Neuroblastoma is one of the most common malignant 
neoplasms in children under age 5 years. Little progress has 
been made in the prognosis of advanced stage disease in the 
past three decades. Since the development in the 1960s of 
a simple urine test to detect neuroblastoma metabolites, 
there has been hope that mortality from this disease could 
be reduced by early detection via mass screening of young 
infants. Encouraging reports from Japan on mass screening 
programs instituted in the 1970s have been appearing in the 
medical literature since 1982, resulting in widespread 
interest in screening. This article applies standard epidemi- 
ologic criteria for screening evaluations to the Japanese re- 
ports. We find that the data needed to definitively assess the 
value of screening were not a part of those reports and that 
the benefits claimed from the reported data could be due to 
overdiagnosis. In addition, the most recent Japanese data, 
combined with recent advances in biologic understanding 
of neuroblastoma, show that screening at age 6 months may 
not detect tumors with poor prognoses. Even if it could, it 
is uncertain whether those outcomes could be substantially 
altered by earlier diagnosis. Although a final verdict on the 
value of neuroblastoma screening is not yet possible, these 
neuroblastoma studies are an excellent example of how 
screening results must be viewed with extreme caution in 
the absence of age-specific, population-based incidence 
and mortality rates. 
(AJDC. 1991;145:1415-1422) 


ee anoma, one of the most common cancers of 

early childhood, ranks in incidence just below leu- 
kemias and approximately equal to brain tumors among 
children younger than 5 years.’ In spite of intensive 
research and new chemotherapeutic regimens, long-term 
survival from advanced-stage disease has stayed rela- 
tively constant at about 10% to 20% in the past three 
decades.** Since the development in the 1960s of a sim- 
ple urine spot test for the excreted metabolites of neuro- 
blastoma, there has been hope that the mortality from this 
childhood cancer could be reduced through screening.’ 
The basic rationale for such screening was simple: the tu- 
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mor was thought to be present at birth, and both early 
stage and young age were associated with excellent prog- 
nosis. If the tumor could be detected biochemically at an 
age when there was known to be excellent survival, we 
should, in theory, be able to prevent the mortality usually 
accompanying clinical presentation at a later age. This of- 
fered the first possibility that a potentially fatal pediatric 
disease could be detected and cured via mass screening 
after the neonatal period. 

This reasoning led Japanese investigators to institute ex- 
perimental screening programs in Japan in the early 1970s. 
These programs were expanded to eight Japanese regions 
by the end of that decade, in a consortium known as the 
Japanese Mass Screening Study Group (MSSG). The first 
English language report on the Kyoto (Japan) experience 
was published by Sawada et al® in 1982. This, along with 
later encouraging reports on the apparent successes of the 
Japanese screening, led to great enthusiasm for the test 
both inside and outside that country. By 1985, the results 
were deemed so convincing within Japan that neuroblas- 
toma screening in 6-month-old infants became recom- 
mended as part of their well-child care program, with each 
prefecture administering its own program. 

With increasing awareness of the Japanese experi- 
ence, scientists in North America and Europe began to 
call for an examination of neuroblastoma screening in 
settings outside Japan.? Although one such trial is cur- 
rently under way in Canada’ and another proposed for 
Britain,* there have been calls in both the medical liter- 
ature and lay press for the institution of mass screen- 
ing (Palm Beach Post. June 7, 1990:D1).° There also have 
been anecdotal reports of pediatricians and informed 
laypeople pressuring regional health departments or 
taking on themselves the task of organizing local 
screening programs. 

This ground swell was based mainly on the perception 
that the Japanese screening programs were an unqualified 
success. This existed partially because of an absence of close 
examinations of the screening data using well-established 
epidemiologic criteria. Starting in the late 1980s, investiga- 
tors began publishing cautions that the data were far from 
conclusive.'*" This article will show the basis for those 
cautions in detail by applying standard epidemiologic 
criteria to those data, and demonstrate the importance of 
such analyses in preventing premature implementation of 
mass screening technologies. 
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BACKGROUND 


Neuroblastoma is thought to be an embryonal tumor, 
present at birth and arising from cells in the sympathetic 
nervous system. Most tumors arise from the adrenal me- 
dulla and become clinically detectable as abdominal 
masses. Annual incidence in the United States based on 
Surveillance, Epidemiology, End Results (SEER) data for 
1973 to 1982 was 8.5 per million children under age 15 
years (95% confidence interval, 7.6 to 9.4 per million), 
with 85% of this incidence occurring before age 4 years, 
and 96% by age 9 years.” Incidence rates from 6.6 to 10.6 
per million children have been reported in other coun- 
tries, with the age pattern being similar in all regions. 

It has long been recognized that age and stage have 
strong, independent effects on prognosis, with survival 
exceeding 90% in young, early-stage infants and drop- 
ping below 20% in older, late-stage cases.'*” This sup- 
ports the notion that neuroblastoma is a congenital 
malignancy that grows from birth, and the longer before 
it is “caught,” the worse the prognosis due to older age 
and/or more advanced stage. Neuroblastoma has at least 
one form that is known to spontaneously regress.'*’’ One 
autopsy study found neuroblastomalike cells in 30% of 
newborns who died of other causes. 

Several discoveries during the past 7 years about the 
molecular biology of neuroblastoma showed that this 
simple conceptual model relating age, growth, spread, 
and prognosis was flawed. Brodeur et al” reported in 1984 
that amplification of the proto-oncogene N-myc had a very 
strong correlation with survival independent of stage and 
age. That same year, Look et al” reported that DNA 
ploidy had a strong relationship with prognosis, and this 
was confirmed in subsequent research.”"” Bourhis et al” 
found that once DNA ploidy and N-myc status were de- 
termined in a multivariate analysis of neuroblastoma 
prognosis, age no longer had an independent effect on 
prognosis. Most importantly, in addition to improving 
statistical prediction, such biologic markers have a poten- 
tially close link to basic mechanisms of oncogenesis.” 

These reports, along with succeeding confirmatory re- 
search, have led to the suggestion that neuroblastoma 
may include two types of disease. The first is a true con- 
genital tumor that is growing at birth, probably slowly, 
and is of the good prognostic type, usually presenting at 
a young age as a mass, without extension or metastases. 
The second type may lie dormant until an activation step 
occurs at later ages, then growing quickly and aggres- 
sively, often having metastasized by the time the primary 
mass is detected." 

The Japanese neuroblastoma screening program con- 
ducted urine tests on infants at age 6 months. Initially, 
only vanillylmandelic acid (VMA) levels were tested us- 
ing a qualitative “spot test,” based on a color change of 
treated paper. Later, some districts increased test sensi- 
tivity by adding a thin-layer chromatography test for ho- 
movanillic acid (HVA) levels.” Most recently, some 
regions have used high-performance liquid chromatogra- 
phy (HPLC), the most sensitive of the three methods for 
testing levels of both VMA and HVA.” 


THE SCREENING DATA 


The data from the original Japanese reports are sum- 
marized herein in the order in which they were published, 
to give some sense of how perceptions of neuroblastoma 
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screening were formed. The emphases in these summa- 
ries are not always those of the authors. The main focus 
in most of the articles from Japan was on the excellent 
outcomes of screened cases, and on the rates of false- 
negative and -positive test results, which were thought to 
represent the main “costs” incurred by the test. Here, the 
focus is on the observed incidence rates and prevalence of 
positive results among those screened. These are then 
compared with expected rates in the epidemiologic anal- 
ysis that follows. 

There have been many reports since 1984 on the Japa- 
nese screening experience, some of them overlapping; six 
of the most important are summarized in the Table. The 
first study was that by Sawada et alf on screening expe- 
rience in Kyoto from 1974 to 1979, using the spot test. 
They reported that the test identified four patients out of 
78 331 infants screened at age 6 months (a prevalence of 
1 in 19500). 

Two years later, Sawada et al* analyzed all patients 
treated at Kyoto University from 1962 to 1982. Stage, age, 
and survival were reported for 35 patients identified be- 
fore screening started in 1974, and the 22 patients identi- 
fied after that time. The proportion of patients identified 
at a young age or early stage was greater in the screened 
cohort than in the earlier unscreened one, and survival 
rates were much higher. However, 16 of the 22 patients 
from the screening period were detected clinically and not 
through the test, so the shift to diagnosis at earlier ages 
and stages was partially attributed to an indirect effect of 
screening: greater awareness among Kyoto pediatricians 
of the need for good abdominal examinations, with con- 
sequent increased clinical recognition. The number of 
cases annually was virtually constant throughout the en- 
tire period: 2.9 per year between 1962 and 1973 and 2.8 per 
year between 1974 and 1982. In a separate study, Sawada 
et al” reported that the Kyoto incidence rate, including 
the screened cases, was 13.3 cases per million person- 
years for children under age 15 years, and 93 cases per 
million person-years for infants under age 1 year. 

The next major screening report was in 1984, the first 
from the MSSG.* The previously described Kyoto cohort 
made up 42% of the infants screened in this report. This 
study reported approximately the same prevalence of true 
positive results as had the Kyoto studies—16 in 281939 
cases, or about 1 per 18 000 infants. However, two regions 
that used modified testing procedures had very high 
prevalences (1 in 6400 and 1 in 4000), providing all but one 
of the cases found outside Kyoto.” As in the previous re- 
ports, screened cases had excellent prognoses. In 1986, an 
update by the MSSG added nine new cases, and showed 
a continued prevalence of 1 in 19000 infants, with excel- 
lent outcomes.” In April 1985 the Japanese government 
recommended that all local governments develop mass 
screening programs. 

The most influential study appeared in 1987, in which 
Nishi et al” reported on the Sapporo (Japan) screening 
program. The city of Sapporo commenced screening in 
1981, but the surrounding prefecture of Hokkaido did not 
have a program. In both regions, pediatric cancer cases 
were reported to the same children’s cancer registry that 
had been in place since 1969. Nishi et al compared neu- 
roblastoma cases in the two regions before (1969-1980) 
and during (1981-1984) testing in Sapporo. 

Figure 1, derived from the data of Nishi et al,” summa- 
rizes their most important result. Briefly, the age and 
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Source of 


Sawada et al,° 11 Health 
(1982) centers 
in Kyoto, 
1973-1979 


Sawada et al,” 8 Districts 
(1984) in Japan 
(MSSG), 
including 
Kyoto 


Sawada et al,* Kyoto, 


(1984) 1974-1982 
Nishi et al,” Sapporo, 
(1987) 1981-1984 


Sawada et al, MSSG, 9 
(1988) regions, 
1981-1986 


Naito et al,® 
(1990) 


Sapporo and 
Hokkaido, 
1981-1989 
(Hokkaido 
started 
screen in 
1987) 


Not stated 


Not stated 


Patients 
treated at 
Kyoto 
University 


Pediatric 
tumor 


registry 


Unstated, 
different 
in each 
region 


Patients 
undergoing 
surgery 
at two 
hospitals 
(? 60% of 
total) 


Source of 


Comparison 


Population 


None 


None 


Kyoto, 
1962-1974 


Sapporo, 
1969-1980; 


Hokkaido, 
1969-1980, 
1981-1984 


Case from 
JPSR, 1971- 
1976, and 
USCCSG 


Sapporo and 
Hokkaido, 
1972-1980 


No. of 


Cases/ 
No. Prevalance 
Screened/ of True- 
Size of No. Missed Positives 
Type Screened at Clinical in Screened Primary 
of Test Population Presentation Population Outcomes 
VMA Spot 78331 4/1)? 1/15700 Good survival of 
test | screening-detected 
patients 
Several 281 939 16/6/? 1/17600 Favorable age/stage 
methods, of screened cases, 
mainly and good short- 
qualitative” term survival 
VMA Spot 117 103 6/1/16 1/16700 Improvement of 
test survival, age, and 
stage of 22 patients 
found in screening 
era (6 via screening) 
compared with 
prescreening era 
Spot for 73 226 11/4/1 1/4900 Dramatic favorable 
VMA, TLC shift in age and 
for HVA stage distribution, 
with improved 
survival (20%-90%) 
comparing 
Sapporo 
before-after 
screening and 
concurrently with 
Hokkaido 
Several Not stated 89/2/? 1/15500- Good age/stage 
methods, 1/18800 distribution and 
mainly survival compared 
qualitative with USCCSG 
reports and JPSR; 
median tumor 
weight, 50g, 70% 
of abdominal 
neuroblastomas 
palpable after 
screening 
1981-1984, Unknown 272/23 Unknown Improvement in stage 
Same as and resectability of 
Nishi et al,” screened tumors 
1984-1989, and improved 
HPLC 5-year survival 


of screening era 
cases, compared 
with cases in 
prescreening era 
(67% vs 23%) 


*VMA indicates vanillyimandelic acid; MSSG, Mass Screening Study Group; TLC, thin-layer chromatography; HVA, homovanillic 
acid; JPSR, Japanese Pediatric Surgery Registry; USCCSG, US Children’s Cancer Study Group; and HPLC, high-performance liquid 


chromatography. 
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Cases Under Age 1, % 


During Sapporo Screening 


Fig 1.—Percentage of neuroblastoma cases in patients under age 1 
year in Sapporo, Japan (solid bars), and Hokkaido, Japan (shaded 
bars), before screening was started (1969 to 1980) and during 
screening in Sapporo (1981 to 1984). Numbers above bars indicate 
the total number of cases. Based on data from Nishi et al.” 


Before Screening 


stage distribution of cases was similar between Sapporo 
and Hokkaido in the years before screening, but after 
screening commenced in Sapporo, cases in that city 
showed a dramatic shift to younger ages and earlier 
stages. The long-term survival rate increased from 25% to 
90% in Sapporo but was unchanged in Hokkaido. Eleven 
of the 18 cases in Sapporo in this latter period were iden- 
tified through screening. Of 73 226 infants screened, 15 (1 
per 4900) tested positive and had the disease. Four addi- 
tional infants initially tested negative, but were diagnosed 
with neuroblastoma after age 6 months, for a total neuro- 
blastoma risk of 1 per 3900 in this cohort. 

Later in 1987, Sawada et al* reported that after the Jan- 
uary 1985 shift to the more sensitive HPLC screening in 
Kyoto, the prevalence of positive results increased from 
1 in 17800 to 1 in 5000; however, the reason for the 
apparent increase was uncertain. 

In 1988, a report by the MSSG on 89 screening-detected 
cases (which included the 25 previously reported cases) 
showed continued good outcomes. Prevalence among 
screened infants was 1 in 15000 to 18000. Of 80 patients 
with abdominal neuroblastoma, 70% had palpable 
masses, although 50% of the total had tumors that 
weighed less than 50 g.“ 

With the adoption of testing throughout Japan, the 
possibility of another natural experiment like that con- 
ducted by Nishi et al diminished. However, in 1989, they 
compared results from districts still using low-sensitivity 
detection methods with those from Sapporo, which had 
used the high-sensitivity HPLC since 1984.” The screen- 
ing prevalence was 1 in 5500 in Sapporo and 1 in 24630 
in the low-sensitivity districts. The median size of the tu- 
mors found in Sapporo was less than half of those in the 
other districts (24 vs 60 g); the median metabolite levels in 
Sapporo were half of those in the other regions; and the 
percentage of cases in stage I was double (40% vs 20%). 
They concluded, “ . . . more patients with a small tumor 
must have been missed in the districts of qualitative 
methods.” 

In 1990, Naito et al® extended the 1987 data of Nishi et 
al? based on screening in Sapporo, and reported a 
dramatic improvement in surgical mortality and progno- 
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sis among screened cases in Sapporo and Hokkaido 
(where screening started in 1987) detected through March 
1989. The 5-year survival rate improved from 23% in the 
prescreening era to 67% during screening, based on ap- 
proximately 50 cases in each group. They concluded that 
while screening still had problems related to cost, false- 
negative results, and HVA/VMA cutoff values, “ . . . this 
program is steadily improving the prognosis for neuro- 
blastoma. Because of these results we suggest that the ef- 
forts to perfect and implement such programs elsewhere 
will similarly have a positive impact on outcome from 
neuroblastoma.” Commenting on this article, a noted US 
pediatrician commented, “I cannot understand why 
screening for neuroblastoma in infants has not become 
routine in the US. . . . I would suspect that there are other 
pilot studies which will eventually be reported. I would 
argue that there is no reason to wait.” 

More recently, data from Sawada et al show a contin- 
uation of previous patterns. Of 337 cases detected by 
screening through 1988 by the MSSG, 58% had tumors of 
less than 50 g, and 52% of the 293 abdominal neuroblas- 
tomas were palpable. In Kyoto, the prevalence stayed as 
high through 1988 as it had been in the 1987 report, eight 
cases in 36000 screened (1 in 4600). This corresponded 
with a shift to younger patients and increase of 5-year 
survival rate from 17% in the prescreening period to 55% 
and 85% during low-sensitivity and high-sensitivity 
screening, respectively (Tadashi Sawada, MD, personal 
communication, March 1990). 


EPIDEMIOLOGIC ASSESSMENT 


Did these reports provide strong evidence that screen- 
ing could improve the prognosis for neuroblastoma? We 
will attempt to answer this by applying standard epide- 
miologic criteria to these data. The four basic epidemio- 
logic biases that all studies of early disease detection or 
screening can be subject to are as follows: referral bias, 
detection bias, lead-time bias, and length-time bias.“ 
Each one will be discussed in relation to the neuroblas- 
toma screening data. 


Referral (Selection) Bias 


This bias is produced when the screened population is 
self-selected or chosen by the investigator so that their 
prognosis, once the disease is recognized, is better than 
that of the unscreened population. It is evaluated by ex- 
amining the process and outcome of screening selection. 
There should be no known prognostic factors that are 
unbalanced between the screened and unscreened popu- 
lations. No strong demographic or environmental risk 
factors for neuroblastoma have yet been identified,’ nor 
are any such factors (aside from age) known to be asso- 
ciated with prognosis. Thus it is unlikely that the screened 
populations could self-select to have either different neu- 
roblastoma risk than the unscreened group or a better 
prognosis once disease was identified. 


Detection (Overdiagnosis) Bias 


This bias occurs when screening detects disease that 
would never have presented clinically, ie, it would have 
spontaneously regressed and never been noticed if not for 
the test. 

The only way to definitively assess overdiagnosis is by 
comparing age-specific and overall disease incidence rates 
between screened and unscreened populations or before 
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and after screening in the same population. An incidence 
rate is the ratio of new cases to the number at risk during 
a specific time interval. Unfortunately, the number at risk 
is often difficult to define, and in none of the screening 
reports except that by Sawada et al were incidence rates 
determined on a combined screened and unscreened 
population. 

However, two indexes from these reports can be used 
as crude surrogates for incidence rates. The first is the 
annual number of cases in a defined geographic region. 
To draw any conclusions from such numbers, it has to be 
assumed that the population at risk is constant, and the 
reporting mechanisms are reliable and unbiased. If these 
conditions apply, the annual number of cases should be 
proportional to the annual incidence rate. 

The second index is the prevalence of screening- 
detected disease among all those tested. Its relationship 
to incidence rates is not simple. Presumably, a screening- 
detected case is one that would have presented at a later 
age if the patient had not been screened. Therefore, with 
perfect screening, the proportion of infants in whom the 
disease is detected at the time of screening (prevalence of 
disease in the screened cohort) should be equal to the 
proportion of the cohort that would eventually have pre- 
sented clinically at later ages (cumulative risk of disease 
beyond the screening age). If more cases are detected 
through screening than we would expect to detect clini- 
cally at and beyond the screening age, overdiagnosis is a 
likely explanation. 

The subsequent analysis will show that both of those 
surrogate measures suggest that more infants were diag- 
nosed with high-sensitivity screening than would have 
developed the disease later, making it possible that a cer- 
tain proportion of them would have naturally regressed. 

Screening Prevalence. —Sawada et al% reported in 1984 
that the incidence rate in Japan for children under age 15 
years was 8.2 per million per year. This is equivalent to a 
total neuroblastoma risk for the first 15 years of life of 
about 15 x 8.2 x 10~°, or 1 in 8130. Since about 25% of 
all cases occur before the screening age of 6 months, the 
prevalence of cases at the time of screening should be 
about 0.75 x (1/8130), or 1 in 10 840. If the test had a sen- 
sitivity of 75%, we should have expected the Japanese re- 
searchers to find neuroblastoma in approximately 1 per 
14000 infants tested. 

The earliest reports were consistent with these num- 
bers, showing a prevalence of 1 in 15000 to 18000 among 
screened infants, using the qualitative VMA spot test, 
with a sensitivity of about 75%.” However, the addition 
of more sensitive testing methods increased the preva- 
lence of positive results to 1 in 5000 in both Sapporo and 
Kyoto, suggesting that the number of cases diagnosed 
with those techniques might have been twofold to three- 
fold higher than would have presented clinically without 
screening. The prevalence based on the total Japanese 
screening experience has so far not appeared excessive, 
because cumulative reports have included the early qual- 
itatively tested populations, and many prefectures still 
use low-sensitivity tests.” 

Number of Cases per Year. —Several years of screening 
should result in an increase in the number of cases diag- 
nosed before age 1 year by exactly the same amount as the 
decrease in the number diagnosed after that age. If the test 
overdiagnoses tumors, the increased number of cases in 
the first year of life will be greater than the reduction at 
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Fig 2.—Annual number of neuroblastoma cases, by age, in Sapporo 
(top) and Hokkaido (bottom) during the years before screening 
(1969 to 1980) and during screening in Sapporo (1981 to 1984). Error 
bars represent 95% confidence intervals. Based on data from Nishi 
et al. 


older ages. 

This shift to younger ages is what Nishi et al” claimed 
to have demonstrated in 1987 (Fig 1). Figure 2 redisplays 
the numbers from Fig 1, presented now as annual num- 
ber of cases, with 95% confidence intervals. This figure 
shows that an interpretation different from that in the 
original article was also supported by these data. Looking 
first at data from Hokkaido, where there was no screen- 
ing, we see a minimal, nonsignificant change in the 
annual number of cases in both age categories before and 
during the Sapporo screening periods. In Sapporo, where 
the prevalence of positive results was high, the pattern 
was quite different. Among children over age 1 year, there 
was a Statistically nonsignificant decrease of about 1 case 
per year after the onset of screening. Among those under 
age 1 year, there was a statistically significant increase of 
2.5 cases per year, a sevenfold change. There was only 
minimal statistical evidence that the rate in older children 
had changed, and even if change were real, it was less 
than the statistically significant increase among the 
younger children. 

Thus, we find that in a study with probably good case 
ascertainment (through a single tumor registry), sensitive 
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screening method, and use of two comparison groups 
(historical and concurrent), the data suggested that the 
elevation in the number of cases among children of 
screening age was larger than the reduction in incidence 
at older ages. This shows that case totals can be deceptive 
when overdiagnosis is a possibility. However, a definitive 
interpretation of these data is not possible due to the lack 
of denominators and the fact that screening was per- 
formed for too short a time (4 years) for the effect of 
screening to be apparent in the older ages. 

In the early reports by Sawada et al” from Kyoto, the 
number of annual cases diagnosed when the VMA qual- 
itative test was used (1974 to 1982) was not different from 
that in the years before screening was started. However, 
more recent data from the era of high-sensitivity testing 
in Kyoto show a pattern almost identical to that of the 
Sapporo data of Nishi et al. The annual number of cases 
under age 1 year increased from 0.6 in the prescreening 
years (1962 to 1974) to 3.2 in the period when HPLC test- 
ing was used (1983 to 1988). In the same periods, the an- 
nual number between ages 1 and 2 years was unchanged, 
and above age 2 years it dropped from two to one case 
annually (T.S., personal communication, March 1990). 

Size of Detected Tumors.—The data of Sawada et al 
and Nishi et al on the size of screening-detected tumors 
are consistent with the twofold to threefold overdiagno- 
sis suggested by the previous numbers. Virtually all pa- 
tients (96%) are asymptomatic at the time of screening, 
and when HPLC is used, 75% of screening detected ab- 
dominal tumors weigh less than 50 g.* Even with knowl- 
edge of the screening status, only half of screening- 
detected abdominal tumors are palpable. The yield of 
HPLC testing is thus at least twice that clinically detect- 
able at the time of screening. Clinical detectability is not 
known to predict progression, but it is interesting that the 
proportion of possible “overdiagnosed” cases suggested 
by the prevalence and annual numbers of cases is similar 
to the proportion of clinically undetectable ones. 

A finding of overdiagnosis does not eliminate the pos- 
sibility that a screening program might be of benefit if it 
can be determined that the prognosis of nonoverdiag- 
nosed cases is improved by earlier detection. However, 
overdiagnosis injects another serious cost (ie, unneces- 
sary treatment of overdiagnosed cases) into the cost- 
benefit equation. 


Lead-Time Bias 


This bias exists when the survival of the screened 
patients from the time of diagnosis appears longer only 
because their conditions were diagnosed earlier; they 
still die at the same age they would have without the 
early diagnosis. 

The purpose of screening is to either reduce overall 
mortality rates or shift the age-specific mortality to older 
ages. If there is lead-time bias, age-specific mortality rates 
will remain constant even though survival time after di- 
agnosis appears longer. Lead-time bias “slides” survival 
curves over, ie, they show the same long-term survival, 
but with a longer period of low mortality at the beginning. 

In both the before-after comparisons of Sawada et al 
and the parallel comparisons of Nishi et al, long-term 
survival was substantially better in screened cases than in 
those detected clinically (approximately 90% vs 20% to 
30%), a difference that cannot be produced by lead-time 
bias. The 55% 5-year survival rate of the Kyoto cases dur- 
ing the qualitative screening period (1974 to 1982) was 
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better than the 20% survival rate before screening, but it 
was comparable with the survival rates from the United 
States and Denmark at that time,*""’ suggesting a contri- 
bution of improved medical care. However, medical care 
could not explain the concurrent Sapporo-Hokkaido com- 
parison, in which all cases were treated in the same hos- 
pital at the same time. However, the survival curve 
approach cannot be used in the presence of overdiagno- 
sis, since this will “pad” the screened cases with patients 
with good prognoses who would not have been included 
in these curves without the screen, making it appear as 
though something more than a time-shift has occurred. In 
such a situation, only age-specific mortality rates can be 
used, which were not reported. 


Length-Time Bias 

This effect occurs if the timing of screening in some way 
selects for cases with better prognoses. It derives its name 
from the situation in which a test preferentially picks up 
patients with slower-growing tumors with the longest 
preclinical detection phase, because faster-growing dis- 
ease will be more likely to have been clinically recognized 
before screening. 

This is a difficult bias to assess because the good 
outcome of the screening-detected tumors is usually 
ascribed to early detection and not to the selection of less 
aggressive cases. Its presence is strongly suggested when, 
even after controlling for other biases, screening-detected 
cases appear to do well without a concomitant change in 
age-specific mortality rates. If screening is repeated peri- 
odically, such as with Papanicolaou smears and mammo- 
grams, this effect diminishes and the outcome of initial 
and later screens can be compared. Alternatively, if there 
is any intrinsic biologic marker of disease aggressiveness, 
this can be used to evaluate whether screening-detected 
cases are qualitatively different from those later detected 
with symptoms. 

With the finding of N-myc amplification and diploidy as 
strong negative prognostic factors, neuroblastoma is one 
of the unusual diseases in which this bias can be directly 
assessed. It is known that there is a strong association be- 
tween young age and good prognostic markers among 
those that present clinically.*** If screening detected 
tumors that would have presented at older ages, we 
would expect the proportion of screening-detected cases 
with bad prognostic markers to be higher than among 
those that clinically present at the same age. If a length- 
bias or similar effect were operating, another pattern 
would appear: screened cases would have the same frac- 
tion of favorable prognostic markers (or higher, if there is 
overdiagnosis) than those that present clinically at the 
same age. 

This latter pattern is what has been shown clearly 
among the screened cases studied so far. There have 
been several studies comparing genetic markers among 
screening-detected cases, clinically detected cases un- 
der age 1 year, and those that presented clinically at 
older ages.™ #51 All of the studies show that both 
screening-detected cases and young clinical cases have 
a high percentage of good prognostic markers, and no 
screening case has yet been reported with N-myc am- 
plification. These patients have had excellent survival. 
In contrast, those who presented clinically at older 
ages have had very poor prognostic markers and their 
long-term survival has been correspondingly poor. The 
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Fig 3.—Annual number of deaths from neuroblastoma according to 
death certificates issued by the Japanese Ministry of Law between 
1979 and 1987. Screening started in individual districts before 1985, 
and is being phased in nationally since then (see text). Squares 
represent newborns; circles, children between ages 1 and 4 years; 
triangles, children between ages 5 and 9 years; and diamonds, chil- 
dren less than age 10 years. 


authors of the largest study of this type concluded that 
screening at age 6 months missed most of the poor 
prognosis neuroblastomas.” 

This evidence suggests that many of the screening 
detected cases are not ones that in the absence of 
screening would later become poor prognostic cases. If 
true, this would weaken the primary rationale for 
screening. However, if an untreated tumor of good 
prognostic genotype could evolve into one of poor 
prognostic genotype, the observed patterns would not 
be evidence that screening was missing poor prognosis 
tumors. Brodeur et al? addressed the question by fol- 
lowing up 60 patients being treated for neuroblastoma, 
and found none whose N-myc amplification changed 
with relapse or progression, even under the selective 
pressure of chemotherapy. This is further support for 
the contention that the known age/stage pattern of 
prognosis and disease may be the manifestation of the 
two distinctly different biologic processes. 

Whatever biases may be operating, the final, definitive 
measure of the benefit of screening is the difference in 
age-specific mortality rates between screened and un- 
screened populations, preferably compared concurrently. 
As yet, no such data have been reported from Japan or 
elsewhere, although the Canadian project will provide 
such numbers.’ The data of Dr Tadashi Sawada (personal 
communication, March 1990) on the number of deaths 
from neuroblastoma reported in Japan through 1987 are 
the only related numbers available at this time (Fig 3). The 
sudden decrease in the number of cases in the 1- to 4-year 
age group in 1985 is both intriguing and puzzling. It is 
difficult to attribute this entirely to mass screening, since 
it was recommended but not immediately instituted na- 
tionwide in 1985. Screening was performed in a number 
of districts before that time; however, it takes at least 3 
years for the effect of screening at 6 months to be fully 
apparent in a 1- to 4-year age group. Since neither a de- 
nominator nor completeness of the reporting mechanism 
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is known, it is not possible to know at this time what this 
pattern represents, or if it will continue. 


CONCLUSION 


The Japanese neuroblastoma screening studies were an 
ambitious and exciting attempt to examine the potential 
of a new technology to reduce mortality from an often fa- 
tal pediatric disease. However, the application of rigorous 
epidemiologic criteria to the Japanese neuroblastoma 
screening data might have tempered early enthusiasm. 
As has occurred in the United States for other childhood 
diseases, this enthusiasm resulted in pressure to insti- 
tute neuroblastoma screening programs. A formal epide- 
miologic analysis would have drawn attention away from 
false-negative and false-positive rates and the survival of 
detected cases, and instead highlighted the importance of 
missing data (incidence and mortality rates) that are crit- 
ical to the evaluation of biases that can produce an illusion 
of screening benefit. It would have raised the possibility 
of twofold to threefold overdiagnosis, and could have 
suggested the presence of a length-time effect. In the ab- 
sence of mortality rates, recent studies based on genetic 
prognostic markers have provided strong evidence that 
high-sensitivity screening preferentially detects cases that 
would have had excellent prognoses even if they had later 
presented clinically. At this time, there are few data on the 
effect of advancing the time of diagnosis within biologic 
prognostic categories, so the effect of using different, or 
multiple, screening ages is not known. The status of neu- 
roblastoma screening is very uncertain at this time, and 
further data from Japan, as well as Canada, are needed to 
determine whether screening is harmful or beneficial, and 
at what individual and societal cost. 
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Article 


Value of Subject Height in Predicting Lower Esophageal 
Sphincter Location 


Annamaria Staiano, MD, Ray E. Clouse, MD 


è Subject height and lower esophageal sphincter location 
were determined in 213 children and adults to determine 
whether the anthropometric variable could be used to ac- 
curately predict sphincter location across all age ranges. The 
upper margin of the lower esophageal sphincter was deter- 
mined with a nasally placed manometry catheter. Height 
was highly predictive of lower esophageal sphincter location 
across all subject groups (r° = .96) and in the youngest subset 
of subjects (<2 years of age, r?=.88). The predictive ability 
of height remained significant but progressively decreased in 
the four older subject groups (>2 and <10 years of age, 
r?>=.74; >10 and <20 years of age, r’ =.66; >20 and =40 
years, r° =.58; and >40 years, r? = .49). The regression equa- 
tion that described subjects 2 years of age or younger 
(L=0.22[H]+4.92, where L is the location in centimeters 
from the nares and H is the height in centimeters) correctly 
predicted lower esophageal sphincter location within 1.0 cm 
in 90% of these subjects. In the older subject groups, pre- 
dicted lower esophageal sphincter location was in error by 
greater than 2 cm in 25% to 35% of the subjects, even when 
age group-specific regression equations were used. De- 
creased predictive ability related to both increasing age and 
increasing height. We conclude that lower esophageal 
sphincter location can be predicted from height in subjects 
up to 2 years of age. The prediction is sufficiently accurate 
in this age group to allow placement of pH probes without 
manometric measurements. 
(AJDC. 1991;145:1424-1427) 


P rolonged intraesophageal pH monitoring is being in- 

creasingly used in children and adults to diagnose 
and treat gastroesophageal reflux disease.'* Proper place- 
ment of the pH probe in relation to the lower esophageal 
sphincter (LES) is essential for correct interpretation of the 
study results. Manometry has become the established 
standard for determination of the proximal margin of the 
LES, but this procedure can add considerable expense and 
patient discomfort if manometric studies are not other- 
wise required. In 1979, Strobel and colleagues? demon- 
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strated that esophageal length correlates well with subject 
height in children. To our knowledge, this observation 
has not been reproduced, the accuracy of such a correla- 
tion in relation to age groups is unknown, and the use of 
a calculation based on height is rarely employed despite 
its potential advantages. Herein, we examine the rela- 
tionship of subject height to LES location (manometric 
determination) in groups of patients ranging from 
younger than 2 to older than 40 years to determine the 
potential value of this measurement for the placement of 
intraluminal pH probes. 


SUBJECTS AND METHODS 


Manometric tracings and clinical records from the University 
of Naples (Italy) and Washington University School of Medicine, 
St Louis, Mo, were reviewed to identify subjects for this study. 
Consecutive subjects who had been referred for evaluation of 
esophageal symptoms or symptoms potentially indicative of 
gastroesophageal reflux from 1987 through 1990 were included 
until at least 20 subjects collectively in each of five age groups 
were found (age =2 years, age >2 years and =10 years, age >10 
years and =20 years, age >20 years and <40 years, and age >40 
years). Patients who had undergone manometry but in whom 
the LES had not been traversed were excluded, as were neuro- 
logically impaired children and other subjects in whom accurate 
height measurements could not be obtained. 

Esophageal manometry was performed similarly at the two 
institutions according to previously reported methods.*° A 
transnasal triple-lumen manometry catheter with a 2.4-mm out- 
side diameter was used for children younger than 10 years, and 
a catheter assembly with a 3.8-mm outside diameter was used for 
older subjects. Recording ports were spaced at 2- and 5-cm in- 
tervals along the smaller- and larger-diameter catheters, respec- 
tively. The manometry catheters were perfused with a low- 
compliance pneumohydraulic perfusion device. In subjects of all 
ages, the proximal margin of the LES was determined as the 
highest position recording from a high-pressure zone as the 
catheter was withdrawn in a stepwise fashion (0.5-cm steps in 
children younger than 15 years; 1.0-cm steps in all other 
subjects). Location was averaged from all three lumina, and this 
position was recorded in centimeters from the nares. The length 
in infants (subjects younger than 2 years) was measured by two 
observers with the child in the supine position on a board with 
a vertical support for the head and an adjustable vertical support 
for the feet. For the purpose of consistency, infant length will be 
referred to herein as height. Heights in older subjects were mea- 
sured with a movable anthropometer while standing without 
shoes. Height measurements were compared with published 
population standards for children and adults.®’ 
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>10-=20 
>20-=40 
>40 


Herein, grouped data are presented as the median and range. 
Linear regression equations were determined for predicting LES 
location from subject height, and the coefficient of determination 
(r°), reflecting the overall variation of one variable (height) in re- 
lation to another (LES location), was calculated to compare the 
relationships for each age group. Significance levels less than .05 
were required. 


RESULTS 


A total of 213 subjects were included in the study. 
Characteristics of the subjects in each of the five age 
groups are shown in Table 1. The third group (>10 and 
<20 years) contained the fewest subjects, because indica- 
tions for manometry or pH monitoring are infrequent in 
this age subset. On average, each group fell within 15 
percentiles of the general population means of height for 
age (median percentile for each group: <2 years, 36th 
percentile; >2 to <10 years, 36th percentile; >10 to <20 
years, 39th percentile; >20 to <40 years, 51st percentile; 
and >40 years, 40th percentile). 

The scatter diagram and regression line showing the 
relationship of LES location to height for all subjects is 
shown in Fig 1. It is apparent from this figure that the re- 
lationship is better for younger subjects of lesser height 
than for the older subjects of greater height. Separate re- 
gression equations predicting LES location from height 
were calculated for each age group (Table 2). All 7? values 
derived from these equations were highly significant 
(P<.001 for each), but the prediction deteriorated with 
increasing age. Actual LES locations were compared with 
predicted locations for the subjects in each group to de- 
termine the accuracy of the estimate in this reference 
population (Table 3). For the youngest group, predicted 
LES location was within 1 cm of the actual LES location in 
more than 90% of cases and was within 1.5 cm in all sub- 
jects. In contrast, predicted LES location fell within 2 cm 
of the actual LES location in only 64.5% to 74.1% of sub- 
jects in the four older age groups. Ninety percent or more 
of subjects were included in the groups between 2 and 40 
years of age, only if a variation of 3 cm or less was permit- 
ted. Because the clinical utility of the equations to predict 
LES location from height appeared to be restricted to the 
youngest age group, a separate scatterplot with the 
regression line and 95% confidence intervals is shown for 
this group in Fig 2. 

Regression equations were also calculated separately 
for male and female subjects within each age group. The 
relationship between height and LES location remained 
significant for both male and female subjects when all 
subjects and the two subgroups aged 10 years or younger 
were considered (all subjects: 1? = .96 for each gender; age 
<2 years: r°=.86 for female subjects, r°>=.88 for male 
subjects; age >2 and <10 years: r°=.74 for each gender; 
P<.001 for each). In the three older age groups, the rela- 
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Fig 1.— Relationship between subject height and distance to the 
lower esophageal sphincter from the nares, as determined with 
manometry. The dashed lines outline the 95% confidence band for 
predicting lower esophageal sphincter location at any specific 
height (r=.98). 


Regression SE of the 

Age Group, y Equationt rt Estimate 
L=0.22(H) + 4.92 
L=0.20(H) + 8.53 


L=0.16(H) + 15.61 
L=0.23(H) + 3.93 


>2-=10 

>10-=20 
>20-=40 
>40 L=0.24(H) + 2.98 


All subjects L=0.23(H) + 4.71 


*Location of lower esophageal sphincter was measured as the 
distance to the lower esophageal sphincter in centimeters from the 
nares. 

tL indicates lower esophageal sphincter location in centimeters 
from the nares; H, subject height in centimeters. 

+P<.001 for each. 





tionship appeared to be stronger for female subjects than 
for male subjects (age >10 and <20 years: r=.81 for fe- 
male subjects and r°= .62 for male subjects; age >20 and 
<40 years: r= .62 for female subjects and r? = .52 for male 
subjects; age >40 years: r°=.61 for female subjects and 
r= .23 for male subjects), although 7° values were signif- 
icantly different from zero within each subgroup (P<.05 
for each). 


COMMENT 


These data demonstrate the striking accuracy with 
which height is predictive of LES location (determined as 
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Difference in Predicted and 
Measured Locations, No. (%) 


oo 
=1.5 cmt =2 cm =3 cm 


72 (100) = 72 (100) 
20 (65) 28 (90) 
13 (65) 19 (95) 


65 (90) 
>2-=10 9 (31) 
>10-=20 6 (30) 
>20-=40 9 (28) 21 (66) 29 (91) 
>40 23 (40) 43 (74) 51 (88) 


*Location of lower esophageal sphincter was measured as the 
distance to the lower esophageal sphincter in centimeters from the 
nares. 

+The 0.5-cm measurements were performed only in the first two 
age groups. 
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Fig 2. —Scatterplot and regression equation predicting lower esoph- 
ageal sphincter location (L) (distance from nares) from subject 
height (H) (or length) in the youngest subject group (age <2 years). 
The equation L =0.22(H)+4.92 was used to form the solid line. The 
dashed lines outline the 95% confidence band for predicting lower 
esophageal sphincter location at any specific height. 


the distance to the LES from the nares) across all age 
groups. However, the precision decreases as subject 
height increases, even during childhood, and signifi- 
cantly deteriorates in adults. This observation is particu- 
larly true for male subjects. A single regression equation 
(L=0.22[H]+4.92) describing the relationship of height 
(H) and LES location (L) in subjects aged 2 years or 
younger will accurately identify the location of the LES 
within 1.0 cm in more than 90% of subjects. A similar ac- 
curacy is not found in older subjects, even when regres- 
sion equations defined solely by the age category are 
used. 

Strobel and coworkers’ first examined this important 
relationship in children undergoing evaluation for sus- 
pected gastroesophageal reflux (all subjects <20 years). 
Earlier reports described an association of esophageal 
length with age,” but the association was found to be 
more directly related to subject height than age, an inter- 
related variable. The regression equation L=0.252(H)+5 
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was derived by Strobel et al to determine the location of 
the LES with a transnasal catheter. Strobel et al suggested 
that a calculation of LES location could obviate the need 
for manometry before pH probe placement for the Tuttle 
test, a then-popular test for the diagnosis of gastroesoph- 
ageal reflux in children. 

Prolonged intraluminal pH monitoring is becoming an 
important tool for diagnosis and management of gastroe- 
sophageal reflux and its complications in all age groups. 
Fluoroscopy, manometry, and pH step-up on probe 
withdrawal into the esophagus have been utilized to ap- 
propriately identify the location of the LES. Although the 
last of these techniques could be most easily utilized with 
no additional equipment or morbidity, the technique is 
not sufficiently accurate to be used with confidence.” 
Manometry (in children and adults) and fluoroscopy (in 
children) are now routinely employed.''* Since publi- 
cation of the report by Strobel et al,’ many studies of in- 
traluminal pH recording in children have been published, 
but the method of LES localization based on subject height 
has rarely been utilized in research reports, and only then 
has been utilized in conjunction with fluoroscopy.'*° We 
suspect that this is related to several factors, including (1) 
the lack of data reproducing the original findings, (2) the 
fact that transoral catheters were used for the youngest 
children and that these measurements were used in cal- 
culating the regression equations, and (3) underrecogni- 
tion of the method. A recent review suggests that the cal- 
culation of LES location for pH probe placement is 
beginning to gain some acceptance in clinical practice. *® 

Herein, we have expanded on the original observations 
in children and have explored the relationship between 
height and LES location in adults. Only transnasal ma- 
nometry catheters were employed, and the most proximal 
region rather than the midpoint of the LES was deter- 
mined; these methods are more applicable to pH probe 
positioning for prolonged monitoring. Thus, our regres- 
sion equations could be considered more applicable by 
other investigators and clinicians, although they have not 
yet been applied prospectively to confirm validity. We 
derived a very similar equation for young subjects to that 
of Strobel and colleagues,’ a finding that would support 
the reproducibility of this method. Placement of a ma- 
nometry probe simply to locate the LES before pH mon- 
itoring is particularly undesirable in the youngest subject 
group, as the manometry studies provide little additional 
information in this subset of subjects. The error in LES 
location with use of the regression equation is sufficiently 
small in children aged 2 years or younger to strongly ad- 
vocate the use of calculated esophageal lengths as a stan- 
dard method to determine probe placement. Gastroe- 
sophageal reflux and the need for 24-hour pH monitoring 
are also particularly important in these young chil- 
dren. 1,14,17,18 

We were unable to show that height remained a good 
predictor of LES location with advancing age. Although 
data are not specifically provided, the relationship be- 
tween height and LES location was poorer even in the 
younger and older subsets of the 2- to 10-year age group, 
as suggested by Fig 1. Deterioration of the relationship in 
adults could be explained by the occurrence of hiatal her- 
nia or a shortened esophagus from esophagitis that would 
be expected to increase with age. However, such disor- 
ders would bias the relationship toward decreasing 
esophageal length with age, and no such bias was 
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observed (Fig 1). As worsening predictive precision 
appeared even in the older children and adolescents, it 
seems more likely that the relationship between visceral 
and skeletal growth only remains strong in infancy and 
early childhood. Considering that pH probes are placed 
3 to 5 cm above the LES in children and adults (87% of the 
length from the nares to the LES in children and 5 cm 
above the LES in adults), placement error should be less 
than 2 cm, even in older subjects. Prospective evaluation 
of 24-hour pH monitoring results with the use of calcu- 
lated vs measured LES location would actually be neces- 
sary to determine the adequacy of the simpler technique. 
The error in estimated LES location in the subjects older 
than 2 years, however, was unfortunately sufficient that 
this technique cannot be recommended at present for pH 
probe placement in any but the youngest patients, unless 
no other method is available. 


The authors thank Maria Rosaria Andreotti, MD, and Mary Fahy, 
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Article 


Trimethoprim-Sulfamethoxazole Oral Desensitization in 
Hemophiliacs Infected With Human Immunodeficiency 
Virus With a History of Hypersensitivity Reactions 


Morris Kletzel, MD; Suzanne Beck, MD; Joe Elser, MD; Nikki Shock, MSS; Wesley Burks, MD 


è Hemophiliacs infected with human immunodeficiency virus 
with a history of hypersensitivity reaction to a combination 
product of trimethoprim and sulfamethoxazole were desensi- 
tized orally. Six of the seven patients included in the study suc- 
cessfully completed the desensitization protocol and received 
trimethoprim-sulfamethoxazole for 5 to 7 months after desen- 
sitization (mean length of treatment, 5.7 months) for prophy- 
laxis of Pneumocystis carinii pneumonia. The small number of 
patients and the short follow-up allow us to suggest that oral 
desensitization may be an effective and inexpensive means to 
treat hemophiliacs infected with human immunodeficiency 
virus with trimethoprim-sulfamethoxazole as prophylaxis 
against Pneumocystis carinii pneumonia. 
(AJDC. 1991;145:1428-1429) 


A patients infected with human immunodeficiency virus 

(HIV) with CD4 cell counts of less than 0.20 x 10°/L are 
at risk of developing Pneumocystis carinii pneumonia (PCP).! 
Major efforts have been made to prevent this infection. Sev- 
eral methods have been tried, including the use of a com- 
bination product of trimethoprim and sulfamethoxazole, 
aerosolized pentamidine, dapsone-trimethoprim, intrave- 
nous pentamidine,’ and others. Patients with HIV infection 
have an increased frequency of hypersensitivity reactions to 
several drugs, including trimethoprim-sulfamethoxazole.** 
The possibility of oral desensitization with trimethoprim- 
sulfamethoxazole prompted the study in HIV-infected pa- 
tients with clotting disorders. 


PATIENTS AND METHODS 


Patients with clotting disorders followed up at the Arkansas He- 
mophilia Center, Little Rock, who had a history of hypersensitivity 
to trimethoprim-sulfamethoxazole were included in the study. All 
developed hypersensitivity reactions to trimethoprim-sulfame- 
thoxazole ranging from erythema multiforme to minor respiratory 
difficulty and edema. Informed consent was obtained from seven 
patients, six of whom were male. The age range was 7 to 33 years, 
witha mean age of 19.3 years. The six males all had severe factor VIII 
deficiency, and the female had type III von Willebrand’s disease. All 
patients were HIV positive and their CD4 cell counts were less than 
0.2 x 10°/L when they were included in this study. The Table shows 
the clinical characteristics of these patients. Patients who had a his- 
tory of exfoliative dermatitis or Stevens-Johnson syndrome were 
not included in this trial. 

All patients were hospitalized at the time this procedure was at- 
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tempted. We used a regimen modified from that suggested by 
Yangoand colleagues." Pediatric suspension of trimethoprim-sulfa- 
methoxazole (Bactrim) was administered orally every 8 hours be- 
ginning with 1/10 000 of the desired total daily dose and progressing 
through serial dilutions of 1/5000, 1/1000, 1/500, 1/100, 1/50, and 1/10. 
Subsequently, the desired dosage was administered orally twice per 
day. If mild skin rashes developed, the patients were treated with 
antihistamines. The procedure was terminated with the develop- 
ment of systemic symptoms or exanthems involving the mucous 
membranes, Epinephrine and resuscitative equipment were kept 
readily available. 


RESULTS 


Five patients tolerated the procedure well without compli- 
cations. Of the two remaining patients, one (patient 6) de- 
veloped an erythematous rash that responded well to anti- 
histamine therapy. Patient 1 developed an urticarial rash that 
responded partially to antihistamine therapy; the protocol 
was stopped inadvertently, but was subsequently restarted 
and completed successfully. All patients except patient 3 
continued to receive trimethoprim-sulfamethoxazole for 5 to 
7 months after desensitization; the mean length of treatment 
was 5.7 months. The patient who discontinued trimetho- 
prim-sulfamethoxazole treatment had poorly complied with 
the dosage regimen and thus missed several doses. He then 
developed an urticarial rash, forcing the discontinuation of 
the drug, and was treated with aerosolized pentamidine. A 
second attempt to desensitize this patient failed due to the 
development of urticaria. 


COMMENT 


Trimethoprim-sulfamethoxazole is an effective and inex- 
pensive means of preventing PCP. In a randomized study, 
patients with Kaposi’s sarcoma and no history of opportu- 
nistic infections were assigned to receive trimethoprim- 
sulfamethoxazole vs placebo. None of the patients in the 
trimethoprim-sulfamethoxazole group developed PCP, 
while 16 (53%) of 30 patients in the control group developed 
PCP. Fifteen (50%) of the 30 patients in the trimethoprim- 
sulfamethoxazole group developed adverse reactions, in- 
cluding nausea, vomiting, pruritus, erythroderma, fever, 
and leukopenia.’ 

Recent studies have documented that the frequency of al- 
lergic reactions to drugs is increased in patients with HIV in- 
fection despite the compromise of their immune status.** Be- 
cause trimethoprim-sulfamethoxazole is one of the drugs of 
choice for prophylaxis and treatment of PCP, development 
of a safe and effective protocol for desensitization is of prime 
clinical importance. 

Sullivan et al’ has shown that oral desensitization to peni- 
cillin is effective and relatively safe. Further evidence of suc- 
cessful oral desensitization to trimethoprim-sulfamethoxa- 
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Factor 
Deficient 


VIII severe 


Absolute CD4 Count, 
x 10°/L 


Patient No/ 
Age, y/Sex 


VIII severe 
VIII severe 
VIII severe 
VIII severe 
VIII severe 
VWD/III 


zole with subsequentintravenous administration of the drug 
was described by Finegold.* Several investigators have suc- 
cessfully reported oral desensitization to sulfasalazine.” 
Based on previous work, this approach is appealing since 
oral administration of trimethoprim-sulfamethoxazole is less 
likely to provoke a systemic reaction than parenteral admin- 
istration." 

The mechanism of desensitization to trimethoprim-sulfa- 
methoxazole and penicillin may be similar, although these 
immunologic changes have not been clearly described. Anti- 
gen-specific mast-cell desensitization has been proposed by 
some authors. Sullivan” and Stark et al” reported the con- 
version of positive penicillin skin test results to negative re- 
sults following oral desensitization with penicillin; however, 
the skin test results to irrelevant antigens remained unaf- 
fected. Further work by this group demonstrated that the 
mast cells retain their ability to react to some antigens, while 
the response to other antigens was deleted. This suggested 
an independent regulation and sensitivity of each antigen 
IgE antibody system. Following desensitization, the persis- 
tence of other IgE-mediated signals indicates that tachyphy- 
laxis to mediators such as histamine or mediator depletion 
does not play a significant role in the clinical response. It is 
not known whether adverse reactions to trimethoprim- 
sulfamethoxazole are IgE mediated. The successful desen- 
sitization suggests that mediator depletion does occur in 
these patients. Whether IgE plays a role in this process re- 
mains to be fully elucidated. 

The role of antigen-specific IgG as a blocking antibody in 
protection against further IgE-mediated drug reactions has 
not been fully described. Immunoglobulin G may bind the 
allergenic epitopes of the drug and thus prevent binding to 
the mast cell. 

The prevention of PCP in HIV-infected individuals has be- 
come a standard of care. The method used for prevention de- 
pends on the individual's tolerance to different treatment 
regimens. All the approaches produce a certain degree of ad- 
verse reactions. Aerosolized pentamidine produces cough- 
ing in 36% of patients and wheezing in 11% of patients," 
while with trimethoprim-sulfamethoxazole the main ad- 
verse reactions include hypersensitivity, gastrointestinal in- 
tolerance, and marrow suppression.’ The use of trimetho- 
prim-sulfamethoxazole in our view offers several advan- 
tages, including low cost, ease of administration in all ages, 
and its broad spectrum to prevent other bacterial infections. 
The use of trimethoprim-sulfamethoxazole as the first-line 
prophylactic therapy for PCP in HIV-infected patients with 
CD4 cell counts of less than 0.2 x 10°/L is a reasonable one. 

The small numbers and short follow-up allow us to sug- 
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Other Medications 
at the Time of Reaction 


Type of 
Reaction 


Rash Zidovudine 
Rash Zidovudine 
Rash Zidovudine 
Rash Zidovudine 
Rash, dyspnea Zidovudine 


Zidovudine, tetracycline 


Rash, swelling 
Rash Zidovudine 
*HIV indicates human immunodeficiency virus; and VWD, von Willebrand’s disease. 


gest that oral desensitization with trimethoprim-sulfa- 
methoxazole may be an effective and inexpensive means to 
again treat patients infected with HIVwith trimethoprim- 
sulfamethoxazole as prophylaxis against PCP. Further stud- 
ies on larger groups of patients are needed to evaluate safety, 
efficacy, and the mechanism of response. 


This study was supported in part by grant MCJ-052002-01-0 from 
the Office of Maternal and Child Health. 

The authors gratefully acknowledge Patty Whaley and Lisa Jones for 
their help in the preparation of this manuscript. 
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Occult Cocaine Exposure in Children 


Norman M. Rosenberg, DO; Kathleen L. Meert, MD; Stephen R. Knazik, DO; 
Hugh Yee, PhD; Ralph E. Kauffman, MD 


è We determined the prevalence of cocaine and cannab- 
inoid exposure among young children presenting to an 
urban pediatric emergency department without signs or 
symptoms suggestive of the exposure. The study included 
460 children between 1 and 60 months of age in whom 
urinalysis was required for investigation of routine pediatric 
complaints. Anonymously and without informed consent, 
an aliquot of urine was screened for cocaine metabolite 
(benzoylecgonine) and 11- or A-9-tetrahydrocannabinol-9 
carboxylic acid with the enzyme multiplied immunoassay 
technique. Positive specimens were rescreened with a 
radioimmunoassay and confirmed with gas chroma- 
tography/mass spectrometry, if a sufficient quantity of urine 
was available. Benzoylecgonine was identified in 25 pa- 
tients (5.4%) by both screening techniques. Enough urine 
was available for confirmatory testing in eight patients, and 
all eight urine specimens contained benzoylecgonine. Nei- 
ther 11- nor A-9-tetrahydrocannabinol-9 carboxylic acid 
was detected in any patient. We documented the magnitude 
of the problem of occult passive cocaine exposure in young 
children living in an urban environment. Such exposure has 
serious implications for the assessment of outcomes in 
postnatal follow-up studies of prenatally exposed children 
as well as potential risks to children living in household en- 
vironments where occult cocaine exposure occurs. 
(AJDC. 1991;145:1430-1432) 


ocaine use in the United States has increased dramat- 
ically during the past decade. The National Institutes 

on Drug Abuse reported that in 1986 cocaine became the 
most frequent cause of drug-related emergency depart- 
ment visits.' Changing trends in drugs of abuse among a 
pediatric population were studied by Soldin et al,* who 
described a decline in the use of cannabis but a rise in the 
use of cocaine from 1986 to 1988. Cocaine exposure among 
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certain pediatric subpopulations has been emphasized in 
the literature. These include adolescents,’ breast-fed in- 
fants,* and neonates born to addicted mothers.°* Recent 
reports have identified cocaine toxicity among non- 
breast-fed infants and toddlers.”* Accidental ingestion 
and passive inhalation of free-base cocaine vapors are 
putative mechanisms of intoxication in this age group. 
Little is known regarding the prevalence of asymptomatic 
or unsuspected cocaine exposure in young children. Our 
purpose was to determine the prevalence of cocaine and 
cannabinoid exposure among young children presenting 
to an urban pediatric emergency department without 
signs or symptoms suggestive of the exposure. 


PATIENTS AND METHODS 


Our study was conducted in the emergency department of the 
Children’s Hospital of Michigan, Detroit, an urban pediatric 
teaching hospital, during the period from October 1989 to 
December 1990. Children included were those between 1 and 60 
months of age in whom urinalysis was required for investigation 
of one of the following chief complaints: fever, abdominal pain, 
genitourinary symptoms, blunt trauma, crying/fussiness, vom- 
iting, diarrhea, or failure to thrive. Patients were excluded if ex- 
posure to drugs of abuse was suspected by history or physical 
examination. Anonymously and without informed consent, an 
aliquot of urine was tested for benzoylecgonine (BE), the major 
metabolite of cocaine, and 11- or A-9-tetrahydrocannabinol-9 
carboxylic acid (THC). Anonymity was maintained by assigning 
a code number to each specimen that was cross-referenced to a 
data sheet that contained no patient identification information. 
This study was approved by the Children’s Hospital of Michigan 
Institutional Review Board. 

Urine samples were first screened with the enzyme multiplied 
immunoassay technique (EMIT) (Syva Corp, Palo Alto, Calif) 
with a minimal detection sensitivity of 50 pg/L. Samples that 
were positive by EMIT were rescreened with a radioimmunoas- 
say (RIA) (Abuscreen, Roche Diagnostic System, Mont Clair, NJ) 
that had the same sensitivity. Urine was considered positive for 
BE or THC only when the drug was detected by both EMIT and 
RIA. Confirmation of positive specimens was performed with 
gas chromatography/mass spectrometry (GC/MS) when a suffi- 
cient quantity of urine was available.’ 

Patient data recorded included the chief complaint, age, pres- 
ence or absence of breast-feeding, day of the week at presenta- 
tion, current medications, and residential zip code. 

A sample size of 400 patients was calculated based on an es- 
timated cocaine exposure rate of 1%, with an accuracy of 1% and 
95% confidence. Demographics were assessed with x? analysis 
for nominal variables and an independent t test for continuous 
variables. 
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RESULTS 


During the period of this study, 76362 patients were 
cared for in the Children’s Hospital of Michigan emer- 
gency department. Departmental statistics revealed that 
90% of these patients were black, 8% were white, and 2% 
belonged to other races. Eighty percent were Medicaid or 
uninsured patients, while 20% had private medical in- 
surance. Ninety-seven percent resided in Wayne County, 
Michigan, which encompasses the city of Detroit, while 
3% resided in outlying counties. Therefore, the popula- 
tion from which our study sample was drawn consists of 
children between 1 and 60 months of age, who are 
predominantly black, who are covered by Medicaid or are 
uninsured, and who reside in an urban environment. Of 
this total population of patients, 460 (0.6%) were included 
in our study. 

The cocaine metabolite BE was identified in 25 (5.4%) of 
460 patients by both EMIT and RIA. Sufficient urine was 
available for GC/MS confirmation in eight patients, and all 
eight samples contained BE. The urine of one patient also 
contained intact cocaine, as determined by GC/MS con- 
firmation. Neither 11- nor A-9-tetrahydrocannabinol-9 
carboxylic acid was detected in any patient. 

There was no difference in age between those patients 
who were positive or negative for BE (20+18 vs 21+17 
months, P = .7). No cocaine-exposed patients were breast- 
fed. By history, six of the BE-positive patients were tak- 
ing medications consisting of semisynthetic penicillins 
and/or acetaminophen; neither of these drugs interfere 
with BE or THC assays. No significant relationship was 
found between the day of the week and the percentage of 
patients exposed to cocaine (x?~°* P= .4). 

Patients were enrolled in the study from a catchment 
area of 78 zip codes. Of these, BE-positive urines were 
identified in 13 zip code areas. Cocaine exposure tended 
to be concentrated within three zip codes, in each of 
which more than 20% of samples obtained were positive. 
Demographic characteristics of these three zip code areas 
combined include a racial distribution of 93% black, 6% 
white, and 1% other; a sex distribution of 46% male and 
54% female; a median age of 28.9 years, with 11% of the 
population younger than 6 years; a median annual 
household income of $18713; and a median number of 
years of school completed of 11.9. 


COMMENT 


Our study demonstrated the magnitude of the prob- 
lem of unsuspected cocaine exposure in young urban 
children. Hicks et al previously reported 2.8% urine 
positivity for BE and 0% positivity for THC among 0- 
to 5-year-old children not suspected to have been ex- 
posed to drugs. Kharasch et al? found 2.5% of urine 
samples also obtained from children in whom drug 
exposure was not suspected in the same age group to 
be positive for BE. Our higher prevalence rate of 5.4% 
compared with the other studies may be due, in part, 
to lowering the threshold concentration for a positive 
screening test from 80 pg/L to 50 pg/L or greater. 
Although lowering the threshold concentration will re- 
duce the probability of false-negative results, it also 
may increase the risk of false-positive results. How- 
ever, this is unlikely, as specimens were only desig- 
nated as positive when BE could be identified by both 
the EMIT and the RIA. Also, for all positive urine 
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samples in which sufficient quantity was available, the 
presence of BE was confirmed by GC/MS. 

Possible routes of exposure among the infants and tod- 
dlers studied include accidental ingestion, intentional 
administration, and passive inhalation of cocaine vapors. 
Passage of cocaine from mother to infant via breast milk 
has been described; however, none of our BE-positive 
patients were breast-fed. Cocaine may be detected in the 
urine of newborns up to 3 to 5 days following delivery if 
exposure occurs in utero.’ All children in this study were 
older than 1 month of age, eliminating in utero exposure 
as a possible mechanism contributing to the high preva- 
lence rate. No history of accidental ingestion or inten- 
tional administration of the drug was obtained from any 
of the patients included in our study. Also, no patient had 
signs or symptoms of drug intoxication as have been de- 
scribed with cocaine ingestion.'*'’ We speculate that pas- 
sive inhalation of vapors when free-base cocaine is 
smoked by adult caretakers is the likely mechanism of ex- 
posure in these young children. 

More than 300000 infants are born annually to 
women who use cocaine during pregnancy.’ Longitu- 
dinal studies of these infants have demonstrated ab- 
normal respiratory patterns,” sudden infant death syn- 
drome,” visual impairment,’ abnormal motor 
development,” poor reading and mathematical skills,” 
and impaired social and emotional development.” Al- 
though the possible contribution of continued environ- 
mental exposure to the observed problems in these 
infants is unknown, many of these infants live in an 
environment where adults regularly use cocaine. A 
“kindling” phenomenon has been described in which 
the central nervous system becomes sensitized follow- 
ing repeated exposure to cocaine.” Eventually, central 
nervous system stimulation occurs in response to rela- 
tively low levels of the drug. It is possible that contin- 
ued environmental exposure to cocaine may influence 
the results of long-term follow-up studies of infants 
exposed to cocaine in utero. This should be considered 
in future follow-up studies of such infants. 

The prevalence of unsuspected cocaine exposure in 
infants and toddlers revealed by our study is indeed 
alarming. Physicians must be aware of this high-risk 
pediatric subpopulation, particularly those who prac- 
tice in areas where cocaine use is epidemic. Parental 
education concerning the possibility of inhalational co- 
caine exposure may be important. However, the poten- 
tial deleterious effects of such exposure remain to be 
determined. 


This work was funded in part by the European Endorsement Fund 
of the Children’s Hospital of Michigan (Dr Meert). 
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A series of 165 brains of infants who were stillborn or who died shortly 
after birth were examined to identify the incidence and nature of prenatal 
brain damage. Forty-four percent of the stillborn infants showed evidence 
of brain damage thought to be related to circulatory disorders, primarily 


ischemic damage to cerebral white matter. Of 90 liveborn infants, 36% had 
prenatal ischemic damage. 

Once again, a modern neuropathologic study has shown that prenatal 
factors are probably far more important in causation of cerebral palsy than 
previously assumed. 


Squier M, Keeling JW. The incidence of prenatal brain injury. Neuropathol 


Appl Neurobiol. 1991; 17:29-38. 
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Frequency of Infections Associated With Implanted 
Systems vs Cuffed, Tunneled Silastic Venous Catheters in 
Patients With Acute Leukemia 


Carlos Severien, MD, John D. Nelson, MD 


è A total of 75 central venous catheters were used for pro- 
longed chemotherapy in 39 children with acute lymphocytic 
leukemia and 21 patients with acute myelocytic leukemia. In- 
fection rates were 2.2 per 1000 catheter days with the use of 
cuffed, tunneled, single-lumen Silastic catheters, 2.0 per 1000 
catheter days with cuffed, tunneled, double-lumen Silastic 
catheters, and 0.5 per 1000 catheter days with the use of im- 
planted venous access systems. Eighty-one percent of catheter 
sepsis episodes were successfully treated without removal of 
the catheter. All tunnel infections required withdrawal of the 
catheter for cure. The microorganisms were g itive bac- 
teria in 15%, gram-negative bacteria in 7%, and fungi in 4%. 
Coagulase-negative staphylococci and Pseudomonas aerugi- 
nosa were the most commonly isolated isms. Three of six 
fatal sepsis episodes were caused by disseminated fungal infec- 
tions. We conclude that the use of intracorporeal venous cath- 
eter systems in patients with acute lymphocytic leukemia is as- 
sociated with a lower infection rate than that with cuffed, tun- 
neled Silastic single- or double-lumen catheters and that most 
septicemias can be cured with antimicrobial therapy without 
removal of the catheter. 
(AJDC. 1991;145:1433-1438) 


ince the introduction of cuffed, tunneled Silastic cath- 
eters by Broviac et al’ in 1973 and Hickman et al’ in 
1979, the treatment of pediatric oncology patients requir- 
ing prolonged central venous access for total parenteral 
nutrition and intensive chemotherapy has markedly im- 
proved. However, catheter-related infections are a major 
problem in pediatric patients with cancer. In addition, 
thrombotic occlusions, dislocations, and other mechani- 
cal complications are common. Meticulous care in regular 
sterile gauze dressing changes and daily heparin-saline 
flushes of the external catheter seems to be critical for re- 
ducing the incidence of catheter complications during 
hospital or outpatient management. 
In recent years, totally implanted central venous cath- 
eter systems have been employed in children with malig- 
nant disease for prolonged chemotherapy. Reported 
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infection rates suggest that intracorporeal venous access 
systems may be associated with a lower risk of infection 
than external venous catheters. However, studies with 
implanted catheter systems in pediatric oncology patients 
are scarce, and the various neoplastic diseases usually in- 
cluded may be associated with different infection rates. 
Children with leukemia are at a particular high risk for 
infection. Neutropenia, whether related to the primary 
disease or a consequence of chemotherapy, seems to be 
the most important predisposing factor.*° In addition, 
qualitative abnormalities of neutrophil function, includ- 
ing defects of chemotaxis, phagocytosis, or bactericidal 
activity, have been described even with a normal number 
of circulating leukocytes.** 

We reviewed the experience during a 72-year period 
with intracorporeal venous access systems and cuffed, 
tunneled single- or double-lumen Silastic catheters in our 
pediatric patients with acute lymphocytic and myelocytic 
leukemia. 


MATERIALS AND METHODS 


Hospital and outpatient records of the Oncology Division of 
Children’s Medical Center at Dallas, University of Texas, were 
reviewed to identify all patients with acute leukemia selected for 
insertion of a central venous catheter for chemotherapy between 
January 1983 and July 1990. Catheters were inserted, with the 
patient under general anesthesia in the operating room, by ex- 
ternal jugular, cephalic, or facial vein cutdown or subclavian 
puncture. Cuffed, tunneled venous catheters were inserted ac- 
cording to described methods’ and included 20-F Cook double- 
lumen catheters. In addition, five noncuffed catheters, consist- 
ing of two percutaneous plastic, two Silastic, and one 
unspecified central venous catheters, were placed. Sterile film 
and iodophor solution dressings were applied to the exit site 
wound. The catheter care protocol consisted of cleaning and 
disinfection of the exit site twice a week by the nursing person- 
nel and by the parents at home after being instructed in catheter 
care by the nursing staff. Capped catheters were filled with 
heparin-saline solution (100 U/mL) daily and after infusion. 

Twenty-five Port-a-Cath and one Mediport systems were im- 
planted for central venous access. Fluoroscopy was used to con- 
firm the position of the tip of each catheter after placement. 
Thereafter, the reservoir and catheter were flushed with hep- 
arinized saline once every month and after each use for chemo- 
therapy. Medical records of all patients were studied for sex, 
race, age at diagnosis of leukemia, and classification of leukemia 
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Duration, d 


No. of 
Catheter-Related 
Other Complications, No. 


m e Catheter 


Total 


Type of Catheter 


Range 
Tunneled, cuffed, single-lumen Silastic 
Tunneled, cuffed, double-lumen Silastic 
Implanted venous access system 

Other* 

Total 





4-1207 


Septic Local Both 


Malposition Occlusion Leak 


*Two percutaneous plastic catheters, one percutaneous noncuffed, nontunneled Silastic catheter, one tunneled, noncuffed Silastic 


catheter, and one unspecified catheter. 


as lymphocytic and myelocytic. Catheter duration was defined 
as the time interval from the day of insertion to the day of with- 
drawal of the catheter, death of the patient, or last hospital visit 
during the study period with the catheter infection. The end of 
the infection-free interval also included the day of catheter 
removal for reasons other than infection, death of the patient 
with an uninfected catheter, or the last hospital visit with the 
catheter still in use. 

Nonquantitative blood cultures from a peripheral vein and 
from the catheter were performed in conventional blood culture 
broth when sepsis was suspected. Sepsis was classified as cath- 
eter related when fever (temperature, >38°C) and at least one 
positive culture of blood, whether from peripheral veins, 
through the catheter, or both, was present and no other focus 
could be identified as a source of septicemia. Sepsis was consid- 
ered to be cured when clinical signs resolved and at least one 
blood culture during or after treatment was negative. Neutrope- 
nia at the presentation of the infection was defined as an abso- 
lute granulocyte count of less than 500/mm’. 

Empiric parenteral antibiotic therapy was started immediately 
in the neutropenic febrile patient after the cultures were taken. 
Nonneutropenic patients were hospitalized and treated either 
when sepsis was suspected or when a positive blood culture was 
obtained. Catheter-related local infections at the exit site, in the 
tunnel, or in the subcutaneous pocket required for definition that 
progressive cutaneous or subcutaneous inflammatory signs with 
or without exudate were present. 

Chemotherapy according to the Dallas-Fort Worth Pediatric 
Oncology Group protocols for lymphocytic and myelocytic leu- 
kemia was given to the majority of patients. The induction and 
consolidation phases represented periods of approximately 1 
and 3 months, respectively, when the patients received more 
immunosuppressive treatment than during the following main- 
tenance phase of chemotherapy. 

Statistical analysis was performed by Wilcoxon signed rank 
test for two independent samples. P<.05 was considered signif- 
icant. 


RESULTS 


Seventy-five central venous catheters were inserted for 
chemotherapy in 60 children with acute leukemia. There 
were 46 catheters in 39 patients with acute lymphocytic 
leukemia and 29 catheters in 21 children with acute my- 
elocytic leukemia. At diagnosis, the mean age of the 33 
boys and 27 girls was 642 years, with a range of 8 months 
to 16 years. There were 47 white, five black, and eight 
Hispanic children. A single catheter was inserted in 49 
patients (82%), two catheters were placed in nine patients 
(15%), one patient required three catheters, and one pa- 
tient required five catheters. 

Thirty-two catheters were removed, 14 catheters re- 
mained in place until death, and 29 catheters were still in 
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use at the last hospital visit. Of the 75 central venous cath- 
eters implanted for chemotherapy, 19 were cuffed, tun- 
neled, single-lumen catheters; 26 were cuffed, tunneled, 
double-lumen catheters; 25 were implanted venous access 
systems; and five were noncuffed catheters. 

Nineteen cuffed, tunneled, single-lumen catheters 
were placed in patients at a mean age of 77 months, 
with a mean duration of 288 days. Nine were removed, 
five remained in place until death, and five were still 
in use at the last hospital visit. Of 26 cuffed, tunneled, 
double-lumen catheters implanted at a mean age of 82 
months, with a mean duration of 253 days, 15 cathe- 
ters were removed, five remained in place until death, 
and six were still functioning. Of 25 intracorporeal 
venous access devices placed at a mean age of 81 
months, with a mean duration of 384 days, 17 were 
still in use, five had been removed, and three were in 
place when the patients died. 

Of the 32 central venous catheters that required re- 
moval (43%), seven had thrombotic occlusions, nine had 
catheter-related infections, and 16 were removed for other 
reasons (dislocation, leakage, or end of chemotherapy). 
Of the seven episodes of thrombotic occlusions, only one 
episode was reversible after flushing with urokinase. The 
interval between placement and obstruction of the cath- 
eter ranged from 4 to 164 days, with a mean of 66 days. 
No thrombotic obstruction was reported in intracorporeal 
venous access systems. The incidence of catheter-related 
mechanical complications other than infections was 1.46 
per 1000 catheter days in cuffed, tunneled, single-lumen 
catheters; 0.76 per 1000 catheter days in cuffed, tunneled, 
double-lumen catheters; and 0.21 per 1000 catheter days 
in implanted catheter systems (Table 1). 

Overall, 30 septic episodes occurred in 26 patients dur- 
ing central venous catheter use. Fifteen patients (68%) 
had one, six patients two, and one patient three sepsis 
episodes. According to the source of infection, the distri- 
bution of the 60 patients with central venous catheters 
was as follows. Thirty patients (50%) had no catheter- 
related infection or non-catheter-related sepsis; 25 
patients (42%) had catheter-related infections (septic 
and/or local) only; one patient had a local catheter-related 
episode and a non-catheter-related septic episode; and 
three patients (5%) had only non-catheter-related septic 
episodes. 

Of the 27 patients with catheter-related infections, 20 
(74%) had sepsis, five (19%) had local catheter infections, 
and two (7%) had combined sepsis and local infections. 
Five children with five septic episodes had identified 
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Catheter-Related Infections 


Gram-positive bacteria 


Coagulase-negative staphylococci 


Staphylococcus aureus 
Streptococcus, viridans group 
Other streptococci 
Bacillus species 
Clostridium butyricum 
Total 

Gram-negative bacteria 
Pseudomonas aeruginosa 
Klebsiella pneumoniae 
Enterobacter aerogenes 
Shigella species 
Citrobacter freundii 
Escherichia coli 
Haemophilus influenzae, type b 
Total 

Fungi 
Candida tropicalis 
Candida albicans 
Candida parapsilosis 
Total 


*Mixed culture. 
tCombined septic and exit wound infection. 





sources other than the catheter: perianal abscess (Escher 
ichia coli), perirectal abscess (mixed culture of Shigella spe- 
cies and Citrobacter freundii), pneumonia in two patients 
(Haemophilus influenzae type b and Klebsiella pneumoniae), 
and erosive esophagitis (Candida tropicalis). 

Local catheter infections consisted of two exit wound 
infections, two tunnel infections, one exit wound and 
tunnel infection, and one pocket infection. Neutropenia 
and fever were present in half of the episodes. In only two 
of the six cases could organisms be isolated: Pseudomonas 
aeruginosa and a mixed culture of Staphylococcus aureus, 
coagulase-negative staphylococci, and Enterobacter aero- 
genes. The infection-free interval ranged from 2 to 564 
days. Five of six local catheter infections occurred during 
the induction or consolidation phase of chemotherapy. 
Oral antibiotic therapy was given to one patient, and five 
patients received intravenous antibiotic treatment for 7 to 
28 days. Removal of the catheter was required for cure of 
three tunnel infections and one exit wound infection. In 
two episodes of combined sepsis and local infection, Sta- 
phylococcus aureus was isolated and intravenous antibiotic 
treatment was given for 7 and 28 days; removal of the 
catheter was required for successful treatment in one case. 
The infection-free interval was 70 and 41 days, and both 
infections occurred during the consolidation phase of 
chemotherapy. 

Twenty-two patients had 25 septic episodes without an 
identified source other than the catheter. Peripheral-vein 
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Local 


1* 
3 (1,* 2t) 
0 


and catheter blood cultures were positive in 14 episodes, 
catheter blood culture only in seven cases, and peripheral 
blood culture only in four episodes. Gram-positive bacte- 
ria were isolated in 58%, gram-negative bacteria in 27%, 
and fungi in 15% of cases (Table 2). Coagulase-negative 
staphylococci and P aeruginosa were the most frequently 
isolated single organisms. Neutropenia was present in 19 
(76%) of 25 septic episodes. Seventeen (68%) of the 25 ep- 
isodes occurred during the induction or consolidation 
phase of chemotherapy. 

Although the infection rate for cuffed, tunneled Silas- 
tic catheters was higher in acute myelocytic than in lym- 
phocytic leukemia, with 2.6 vs 1.7 infections per 1000 
catheter days, the difference was not statistically signifi- 
cant (P=.25). Twenty-six catheters used in 21 patients 
with myelocytic leukemia at a mean age of 94 months had 
a total duration of 5450 days, whereas 19 catheters 
inserted in 16 patients with lymphocytic leukemia at a 
mean age of 61 months had a total duration of 6597 days. 
Twenty-four intracorporeal venous access systems im- 
planted in 23 children with acute lymphocytic leukemia at 
a mean age of 80 months had a total duration of 9604 days 
and 0.3 infection per 1000 catheter days. This was a sig- 
nificantly lower infection rate (P=.025) than that for 
cuffed, tunneled Silastic catheters used in patients with 
acute lymphocytic leukemia. Only one Port-a-Cath was 
placed in a child with acute myelocytic leukemia. 

Overall, seven (50%) of 14 catheter-related infections in 
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Table 3.—Studies of Totally Implanted Central Venous Access Devices in Pediatric Oncology Patients 


No. of Infections/ 
1000 Catheter Days 


Source, y Location 


Pegelow et al," 1986 
McGovern et al,” 1985 
McDowell et al,” 1986 
Shulman et al,” 1987 
Present report 


Miami, Fla 

San Antonio, Tex 
Liverpool, England 
Houston, Tex 
Dallas, Tex 

*No information. 


Patients 





No. of No. of 


Catheters 


Table 4.—Studies of Cuffed, Tunneled Silastic Catheters in Pediatric Oncology Patients 


Source, y Location 


Merrit et al,"* 1981 

Shapiro et al, 1982 
Darbyshire et al,"® 1985 

King et al,” 1985 

Gilman et al,® 1986 

Cairo et al,” 1986 

Johnson et al,” 1986 
Hartman and Shochat,”' 1987 
Viscoli et al,” 1988 

Present report 


Los Angeles, Calif 
Pittsburgh, Pa 
Bristol, England 
Columbus, Ohio 


Morgantown, WVa 


irvine, Calif 
Nashville, Tenn 
Stanford, Calif 


Dallas, Tex 


*Catheter-related local infections not determined. 
tNo information. 


patients with acute lymphocytic leukemia and 15 (87%) of 
17 infectious episodes in patients with acute myelocytic 
leukemia occurred during the induction and consolida- 
tion phases of chemotherapy. 

Intravenous antibiotic therapy was given for a mean 
duration of 10 days. The infection-free interval in the 50 
uninfected catheters was 15733 days, with a mean of 314 
days; in the 25 infected catheters, it was 3473 days, with 
a mean of 139 days. After four patients who died of sep- 
sis were excluded, 17 (81%) of the remaining 21 catheter- 
related septic episodes were cured without removal of the 
catheter. In four septic episodes with isolation of S aureus, 
Bacillus species, P aeuruginosa, and C tropicalis, the central 
venous catheter required removal to cure the infection. 

Fourteen patients died during the study period, six in 
association with sepsis and one with pneumonia. Candida 
tropicalis was isolated from the lung culture of the patient 
with pneumonia. In two of six fatal septic episodes, a 
perirectal abscess (Shigella species) and an erosive esoph- 
agitis (C tropicalis) were found at autopsy. Disseminated 
fungal infections were responsible for three and gram- 
negative organisms for the other three of the fatal infec- 
tions. The sepsis-free interval was variable and ranged 
from 25 to 315 days. Neutropenia was present in all fatal 
episodes, and two of three occurred during the induction 
or consolidation phase of chemotherapy. 


COMMENT 


Sepsis and pocket infection rates of implanted venous 
access systems in this study were in the lower range of 
comparable studies," which showed 0.49, 0.53, and 1.89 
septic episodes and 0.0, 0.47, and 0.49 pocket infections 
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No. of Infections/ 
1000 Catheter Days 


No. of 
Catheters 


No. of 
Patients 


Genoa, Italy/London, England 


per 1000 catheter days, respectively. In three of four 
studies, the overall catheter infection rate in pediatric on- 
cology patients receiving chemotherapy through totally 
implanted venous access systems was lower than one per 
1000 catheter days'™” (Table 3). However, in one study an 
infection rate of 2.3 per 1000 catheter days was found,” 
suggesting that different factors, such as catheter care, 
intensity of catheter use, and hospital vs home therapy, 
might contribute to a higher infection rate. No mortality 
related to sepsis was reported. 

Studies with cuffed, tunneled Silastic catheters in pedi- 
atric oncology patients'*” (Table 4) showed infection rates 
between 0.68 and 3.4 per 1000 catheter days!*1619:21.2 with 
the exception of one report of 6.99 infections per 1000 
catheter days.” 

Successful antimicrobial therapy with the vascular 
catheter kept in place occurred in 81% of septic episodes 
and in 63% of all infections related to central venous 
catheters. In nine studies with pediatric cancer patients 
and cuffed, tunneled Silastic catheters, between 57% and 
100% of catheter infections were treated and cured with- 
out removal of the catheter.'*’*!~ However, some in- 
vestigators considered catheter sepsis cured only if the 
same organism did not recur after completion of antibiotic 
therapy. Difficulty in clearing tunnel infections without 
removing the catheter has been reported by several 
investigators and may reflect poor antibiotic penetration 
or lack of drainage.*” Candida and Bacillus species, iso- 
lated in two of our septic episodes that required catheter 
removal for cure, are traditionally considered difficult to 
eradicate with the catheter kept in place.” Candida 
species have the ability to adhere to host cells and plastic 
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surfaces, and, on electron microscopy, naturally infected 
catheters show adherent Candida enmeshed with fibrin 
strands.” Persistent adherence and colonization of cath- 
eters may be facilitated by reduced phagocyte activity in 
this microenvironment.” 

Although the infection of the catheter lumen or tunnel 
might occur during implantation or by hematogenous 
seeding from bacteremia,” the mechanism of contamina- 
tion of these devices is not always clear. Coagulase- 
negative staphylococci, a frequent cause of catheter- 
related septic and local infections, are able to produce an 
extracellular slime substance that limits penetration of 
antibiotics and drastically reduces the inflammatory host 
response, facilitating bacteriologic growth at the inner 
and outer slime surface.”** Although coagulase- 
negative staphylococci are common contaminants in 
blood cultures, even a single isolation of this organism in 
a patient with a central venous catheter must be taken 
seriously,” especially in neutropenic patients.°**” 

Some investigators have noted a change in the spec- 
trum of microorganisms isolated from blood of oncology 
patients using central venous catheters rather than pe- 
ripheral venous catheters in the last 10 to 15 years.“ This 
study showed no consistent predominance or shift to 
gram-positive organisms in septicemia during a 72-year 
period. However, the limited number of blood isolates 
allows no definite conclusions. 

The clinical diagnosis of central venous catheter sepsis 
in pediatric oncology patients is difficult. There is a wide 
variation in categorizing a septic infection as catheter re- 
lated. Some studies have counted all febrile episodes, all 
bacteremia, or all culture-proved septic infections. Most 
have required that there be no evidence of an alternative 
focus of infection.’”’’*!“ Although the distinction be- 
tween catheter-related and non-catheter-related septice- 
mia may not be critical for the choice of antimicrobial 
therapy, some investigators have recommended quanti- 
tative blood cultures drawn through the catheter and from 
a peripheral vein to permit a more precise diagnosis and 
facilitate the decision of the clinician about whether cath- 
eter sepsis might be successfully treated without removal 
of the catheter.”*' The use of comparative quantitative 
blood cultures currently represents the most accurate 
method for identifying catheter-related sepsis; however, 
appropriate processing of such cultures depends on 
careful collaboration with the clinical microbiology labo- 
ratory. 

In terms of mechanical complications of cuffed, tunneled 
Silastic catheters, comparable studies in pediatric oncology 
patients showed rates between 0.23 and 2.21 thrombotic oc- 
clusions per 1000 catheter days. '*'°*!’ Thrombosis occlusion 
rates in three studies'’ with implanted venous access de- 
vices in pediatric oncology patients ranged from 0.3 to 0.53 
per 1000 catheter days, and one report showed no occlusion 
during 2117 catheter days. 

We conclude that implanted venous catheter systems in 
pediatric patients with leukemia not only offer advan- 
tages in terms of catheter care and psychological accept- 
ability but also have substantially lower infection rates 
and longer duration than cuffed, tunneled Silastic cathe- 
ters in patients with acute lymphocytic leukemia. 
Whether this is also true for patients with acute myelo- 
cytic leukemia remains to be analyzed in future studies. 
We believe that intracorporeal venous access devices 
should be preferred in all children with acute lymphocytic 


AJDC—Vol 145, December 1991 


leukemia considered for chemotherapy through a central 
venous catheter. 
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SPECIAL FEATURE 


Radiological Case of the Month 


Michael P. Mah, MD; Jonathan S. Fain, MD; Sue L. Hall, MD (Contributors); 
Beverly P. Wood, MD (Section Editor) 


A male newborn, born at 41 weeks’ gestation and 

weighing 3230 g, presented on the first day of life 
with complex cyanotic heart disease, including the fol- 
lowing signs: double-outlet right ventricle, mitral atresia 
with hypoplastic left ventricle, and hypoplastic aortic 
arch with coarctation. He was transferred to a level-3 
nursery at age 12 days. He underwent pulmonary artery 
banding, repair of the coarctation of the aorta, and liga- 
tion of a patent ductus arteriosus. Congestive heart fail- 
ure continued after surgery, and the patient was main- 
tained on total parenteral nutrition administered through 
a double-lumen femoral venous catheter that had been 
placed during surgery. Eleven days after surgery, he was 
pale, poorly perfused, and tachypneic. 

A septic workup was performed and cultures of 
blood, urine, and cerebrospinal fluid were obtained. 


From the Departments of Pediatrics (Drs Mah and Hall) and Pa- 
thology (Dr Fain), University of California-Los Angeles Medical 
Center, Los Angeles, CA. 

Reprint requests to the Department of Radiology, Box 81, Chil- 
drens Hospital of Los Angeles, 4650 Sunset Blvd, Los Angeles, CA 
90054-0700 (Dr Wood). 


Figure 1. 
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Attempted lumbar puncture using a 22-gauge spinal 
needle, introduced at the L3-4 interspace, yielded 
4 mL of milky white fluid. Cefotaxime and vancomy- 
cin therapy was started immediately. The following 
laboratory values were obtained from the lumbar 
puncture specimen: glucose, 1268 mmol/L; protein, 4.8 
g/L; red blood cell count, 132 x 10°/L; and white blood 
cell count, 99x 10°/L. Gram staining was negative for 
organisms and bacterial antigens representing Neisseria 
meningitidis (groups A, B, C, Y, and W135), Streptococ- 
cus pneumoniae, Haemophilus influenzae (type b), and 
group B Streptococcus. Total parenteral nutrition consist- 
ing of 22.5% dextrose and 20% lipid emulsion, which was 
infused into one of the two lumens of his femoral venous 
catheter, was discontinued. A low-osmolality contrast 
medium was injected into the same lumen of the femoral 
line and a frontal roentgenogram obtained (Fig 1). Forty- 
five minutes later, a contrast medium was again injected, 
with the results shown in Fig 2. The femoral venous line 
was removed. A lumbar puncture 3 days later yielded nor- 
mal cerebrospinal fluid. The patient was eventually dis- 
charged without apparent neurologic or infectious se- 
quelae. 


Figure 2. 
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Denouement and Discussion 


Intravenous Hyperalimentation Fluid 
Obtained With Lumbar Puncture: 
An Unusual Complication of 
a Central Venous Catheter 


Fig 1.—Frontal roentgenogram of abdomen shows retrograde flow 
of contrast medium from the inferior vena cava through a lumbar 
vein (arrow) into the epidural venous plexus. 


Fig 2.—Lateral abdominal roentgenogram demonstrates contrast 
medium located in the epidural venous plexus (arrows) anterior to 
the subarachnoid space. 


Central venous catheters are important for adequate 
medical management of severely ill neonates and chil- 
dren. Although usually safe, complications of central 
venous catheters do occur. Reported complications in- 
clude pneumothorax, hydrothorax, pulmonary embolus, 
sepsis, caval thrombosis, and intracardiac catheter-tip 
thrombus formation.’ This case represents an unusual 
complication. There was preferential flow of total paren- 
teral nutrition from the side port of the central venous 
catheter into a lumbar vein, with consequent progression 
into and distension of the epidural venous plexus. This 
complication was attributed to catheter thrombosis. The 
recovery of “milky cerebrospinal fluid” from the lumbar 
puncture constituted recovery of total parenteral nutrition 


1440 AjJDC—Vol 145, December 1991 


from the venous plexus superficial to and surrounding the 
spinal canal. The cerebrospinal fluid contained no con- 
trast material, as distinguished with roentgenography. 

To our knowledge, there is one previous report’ of a 
lumbar puncture yielding milky fluid with an extremely 
high glucose and protein content in an infant receiving 
hyperalimentation. That case differs from ours in that a 
postmortem barium study showed the catheter had 
entered an ascending lumbar vein. Free barium extrava- 
sated into the epidural space and retroperitoneum. As in 
our case, roentgenography did not demonstrate entry of 
the contrast medium into the cerebrospinal fluid. 

A markedly elevated level of protein and glucose from 
a lumbar puncture specimen in an infant receiving central 
venous hyperalimentation should alert the physician to 
the possibility that a misplaced or thrombosed catheter 
has allowed retrograde venous flow of parenteral fluid 
into the epidural venous plexus surrounding the spinal 
canal. Both this case and the previous report illustrate the 
importance of confirming catheter position by injection of 
the catheter as part of a roentgenographic contrast study. 


References 


1. Ross P Jr, Ehrenkranz R, Kleinman CS, Seashore JH. 
Thrombus associated with central venous catheters in infants 
and children. J Pediatr Surg. 1989;24:253-256. 

2. Kelly MA, Finer NN, Dunbar LG. Fatal neurologic compli- 
cation of parenteral feeding through a central vein catheter. 
AJDC. 1984; 138:352-353. 


Radiological Case of the Month—Mah et al 





Picture of the Month 


Walter W. Tunnessen, Jr, MD (Contributor and Section Editor) 


Figure 2. 





Figure 3. 
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Denouement and Discussion 


Pityriasis Rosea 


Fig 1.—Typical, ovoid plaques of pityriasis rosea with fine scales. 


Fig 2.— Multiple pink plaques of pityriasis rosea are arranged in lines 
of skin cleavage, producing a fir-tree type of configuration. 


Fig 3.—Giant, confluent plaques of pityriasis rosea bear little 
resemblance to the classic lesions. 


Fig 4.—Diffuse, small papules of pityriasis rosea obscure a larger 
plaque. 


Fig 5.—Inverse pityriasis rosea with lesions primarily located on the 
face and extremities. 


Manifestations 

Pityriasis rosea (PR) commonly occurs in children and 
young adults. The classic appearance, ovoid plaques ar- 
ranged with their long axes following skin cleavage lines, 
creating a pine-bough or fir-tree configuration, is easily 
recognized by most physicians. The rash of this disorder 
is much more variable than most suspect, resulting in 
missed diagnoses, unnecessary laboratory tests, and 
referral to dermatologists. The figures illustrate the typi- 
cal lesions and some of the variability seen with this com- 
mon eruption. 

The label applied to dermatologic disorders often de- 
scribes the clinical picture. Pityriasis means a fine scale 
and rosea means pink. The rash, then, is characterized by 
pink lesions with fine scales. The lesions of pityriasis ro- 
sea occur most commonly on the trunk. A single lesion, 
the herald patch, may precede the appearance of the sec- 
ondary rash by 7 to 14 days. The patch occurs most fre- 
quently on the trunk and may be as large as 10 cm in di- 
ameter. Its prevalence is varied, but it probably precedes 
the diffuse rash in less than 50% of cases. 

The typical, later appearing lesions are elliptical and 
average 1 cm in diameter. They are macular or slightly 
raised plaquelike lesions with pink or brownish bases. 
The fine scales covering the lesion may be made more 
apparent with light scratching. Papules of 1 to 2 mm may 
be so prominent that the plaques are “concealed.” The 
typical fir-tree configuration of the rash is best appreciated 
by observing the back from a distance of 1.2 to 1.8 m. 


The Editors welcome contributions to Picture of the 
Month and Radiological Case of the Month. Those who 
wish to contribute should send their manuscripts to Dr 
Tunnessen (Picture of the Month), The Children’s Hos- 
pital of Philadelphia, 34th Street and Civic Center Blvd, 
Philadelphia, PA 19104, or Dr Wood (Radiological Case of 


the Month), Department of Radiology, Childrens Hospi- 
tal of Los Angeles, 4650 Sunset Blvd, Los Angeles, CA 
90027. Articles and photographs accepted for publication 
will bear the contributor’s name. There is no charge for 
reproduction and printing of color illustrations. 
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Coalescent gigantic plaques may also conceal the fir-tree 
pattern. Lesions sometimes can have an urticarial nature. 
Vesicular or bullous forms are rarely recognized as PR. 
The appearance of the palms and soles may be similar to 
that of subjects with dyshidrosis, or there may be a vari- 
cellalike appearance if the vesicles are widespread.’ A rare 
hemorrhagic character and an erythema multiforme-like 
appearance have been described.*” Oral lesions of various 
types, including erythematous plaques, hemorrhagic 
puncta, and ulcers, have also been reported.* 

Two unusual patterns of PR are noteworthy. The typ- 
ical secondary lesions appear over areas generally spared, 
such as the face and extremities, and remarkable sparing 
of the trunk occurs in the inverse type of PR. There is also 
a less commonly recognized localized form producing le- 
sions that may occur only on the lower abdomen, the in- 
guinal area, one axilla, the neck, or one part of the face. 

The prolonged course of PR needs to be explained to 
affected patients. The secondary rash generally develops 
over 2 weeks, persists for another 2 weeks, and fades over 
another 2 weeks for an average duration of 6 weeks. 
However, lesions have persisted for as long as 3 to 4 
months. 

The lesions of PR are most frequently confused with 
tinea corporis, nummular eczema, and drug eruptions. 
Guttate psoriasis and tinea versicolor occasionally may 
have similar presentations. The rash of secondary syphilis 
may almost be indistinguishable from PR, in which case 
serologic testing may be necessary for proper diagnosis. 

Pityriasis rosea is more common in the fall, winter, and 
spring. About 75% of cases occur in subjects aged 10 to 35 
years, but a 3-month-old has been reported to have this 
rash. The cause of PR is unknown, but it is believed to be 
the result of an infectious, probably viral, process. Small 
epidemics and family outbreaks have been reported. 
There are usually no prodromal symptoms to call attention 
to the disorder. Recurrences are uncommon, probably oc- 
curring in less than 3% of affected individuals. There is no 
reason to exclude children with PR from school. 


Treatment 


The most common symptom associated with PR is pru- 
ritus, which occurs in up to 75% of those affected. Because 
the disorder is self-limited, pruritus is generally the only 
symptom that requires attention, and then only if the in- 
dividual is uncomfortable. Some recommend a mild top- 
ical steroid or an emollient with 0.25% menthol to control 
this symptom. An oral antipruritic agent is rarely re- 
quired. 
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and national priorities [Heagarty] 527 (My). 

Pediatric human immunodeficiency virus infection and 
the acquired immunodeficiency syndrome: a health 
care crisis of children and families [Van Dyke] 529 
My). 

Acrodemmatitis . 

Acrodermatitis enteropathica [Schneider] 211 (Fe) 

Activities of Daily Living 

Adolescents with chronic illness [Perrin] 1361 (De) 

Prevalence and impact of chronic illness among adoles- 
cents [Newacheck] 1367 (De) 

Adenosine Triphosphate 

Variant form of thrombasthenia [Tarantino] 1053 (Se) 

Adenovirus Infections 

Causes of hospital-treated acute lower respiratory tract 
infection in children [Nohynek] 618 (Je) 


Subject Index 1449 


Adipose Tissue . 

Effects of obesity on aerobic fitness in adolescent females 
[Rowland] 764 (Jy) i 

Administration, Oral 

Trimethoprim-sulfamethoxazole oral desensitization in he- 
mophiliacs infected with human immunodeficiency vi- 
rus with a history of hypersensitivity reactions [Kletzel] 
1428 (De) 

Administration, Topical ' 

Exacerbation of tinea corporis during treatment with 1% 
clotrimazole/0.05% betamethasone diproprionate (Lot- 
risone) (letter) [Reynolds] 1224 (No) 

Impetigo [Esterly] 125 (Fe) ~ 

Administrative Personnel 

Chief resident training: developing leadership skills for 
future medical leaders [Doughty] 639 (Je) 

Pediatric program director: an analysis of the role and its 
problems. [Weiss] 449 (Ap) 

Women in medicine: fantasies, dreams, myths, and real- 
ities [DeAngelis] 49 Ja) _ 

Administrators see Administrative Personnel 

Adolescence 

Adolescent pelvic examination: an effective practical ap- 
proach [Tolmas] 1269 (No) 

Adolescents with chronic illness [Perrin] 1361 (De) 

Alkaline urine is associated with eating disorders (letter) 
[Arden] 28 (Ja) 

Children in and of the streets: health, social policy, and the 
homeless young [Wright] 516 (My) 

Dietary calcium and bone mineral status of children and 
.adolescents [Chan] 631 (Je) 

Effects of obesity on aerobic fitness in adolescent females 
[Rowland] 764 (Jy) 

Far from the ideal: the plight of poor children in the United 
States [Fulginiti] 489 (My) 

Health care for uninsured and underinsured children (let- 
ter) [Kirschner] 1085 (Oc) 

Longitudinal study of birth weight and being overweight 
in late adolescence [Seidman] 782 (Jy) 

New initiatives in adolescent health promotion [Elster] 495 
(My) 

Prevalence and impact of chronic illness among adoles- 
cents [Newacheck] 1367 (De) 

Sexual maturation and blood pressure levels of a biracial 
sample of girls [Kozinetz] 142 (Fe) 

Standardized percentile curves of body-mass index for chil- 
dren and adolescents [Hammer] 259 (Mr) 

Sudden cardiac death in young athletes: a review [McCaf- 
frey] 177 (Fe) 

Tracking of elevated blood pressure values in adolescent 
athletes at 1-year follow-up [Tanji] 665 (Je) 

Zinc deficiency: a public health problem? [Sandstead] 853 
(Au) 

Adolescent Behavior 

Acquired immunodeficiency syndrome and adolescents: 
knowledge, attitudes, and behaviors of runaway and 
homeless youths [Sugerman] 431 (Ap) 

Adolescents with chronic illness [Perrin] 1361 (De) 

Adolescents’ attrition from school-sponsored sports [Du- 
Rant] 1119 (Oc) 

Complex problem: complex solutions [McAnarney] 429 (Ap) 

Demographic and risk factors associated with chronic di- 
eting in adolescents [Story] 994 (Se) 

Detection of alcoholism in hospitalized children and their 
families [Duggan] 613 (Je) 

Improving health care provision to neonates in the United 
States (Stahlman] 510 (My) 

Legalization of drugs of abuse and the pediatrician 
[Schwartz] 1153 (Oc) 

Losing time [Pruitt] 607 (Je) 

Pediatric human immunodeficiency virus infection and the 
acquired immunodeficiency syndrome: a health care cri- 
sis of children and families [Van Dyke] 529 (My) 

Prevalence and:impact of chronic illness among adoles- 
cents [Newacheck] 1367 (De) , 

Tattooing behavior in adolescence: a comparison study 
[Farrow] 184 (Fe) 

What about gay teenagers? (letter) [Fikar] 252 (Mr) 

Your child’s best friend: TV or not TV? (letter) [Bader] 

_ (reply) [Stiehm] 963 (Se) 

Adolescent, Institutionalized 

Losing time [Pruitt] 607 Je) 

Adolescent Medicine 

Care of the poor and underserved in America: older ad- 
olescents: a group at special risk [Haggerty] 569 (My) 

Challenge of care for the poor and underserved in the 
United States: an American College of Obstetricians and 
Gynecologists perspective on access to care for under- 
served women [Davidson] 546 (My) 

Improving health care for underserved infants, children, 
and adolescents: the Robert Wood Johnson Foundation’s 
experience [Beachler] 565 (My) 

New initiatives in adolescent health promotion [Elster] 495 


(My) 

Adolescent Psychology 

Acquired immunodeficiency syndrome and adolescents: 
knowledge, attitudes, and behaviors of runaway and 
homeless youths [Sugerman] 431 (Ap) 

Adolescents with chronic illness [Perrin] 1361 (De) 

Adolescents’ attrition from school-sponsored sports [Du- 
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Rant] 1119 (Oc) 

Complex problem: complex solutions [McAnarney] 429 (Ap) 

Demographic and risk factors associated with chronic di- 
eting in adolescents [Story] 994 (Se) 

Losing time [Pruitt] 607 (Je) 

Prevalence and impact of chronic illness among adoles- 
cents [Newacheck] 1367 (De) 

Psychosocial predictors of maternal andinfant health among 
adolescent mothers [Boyce] 267 (Mr) 

Tattooing behavior in adolescence: a comparison study 
[Farrow] 184 (Fe) 

What about gay teenagers? (letter) [Fikar] 252 (Mr) 

Youth alienation as an emerging pediatric health care issue 
[Farrow] 491 (My) 

Adrenal Cortex Hormones 

Exacerbation of tinea corporis during treatment with 1% 
clotrimazole/0.05% betamethasone diproprionate (Lot- 
risone) (letter) [Reynolds] 1224 (No) 

Role of corticosteroid therapy in children with pneumo- 
coccal meningitis [Kennedy] 1374 (De) 

Survey of antiemetic use in children with cancer [van Hoff] 
773 Qy) 

Adrenoceptors see Receptors, Adrenergic 

Advertising 

Exhibitor “giveaways”: a curmudgeon’s view (letter) [Berger] 
427 (Ap) 

Formula companies and the medical profession (letters) 
[Fink, Newman] 1088, 1089, (reply) [Greer] 1090 (Qc) 
Physicians, formula companies, and advertising: a histor- 

ical perspective [Greer] 282 (Mr) 

Aerobic Exercise see Exercise 

Age Factors 

Acute osteomyelitis in children: reassessment of etiologic 
agents and their clinical characteristics [Faden] 65 (Ja) 

Age-related patterns of thyroid-stimulating hormone re- 
sponse to thyrotropin-releasing hormone stimulation in 
Down syndrome [Sharav] 172 (Fe) 

Breathing patterns and heart rates at ages 6 weeks and 2 
years [Poets] 1393 (De) 

Comparative trial of the reactogenicity and immunogenic- 
ity of Takeda acellular pertussis vaccine combined with 
tetanus and diphtheria toxoids: outcome in 3- to 8-month 
old infants, 9- to 23-month-old infants and children, and 
24- to 30-month-old children [Kimura] 734 (Jy) 

Demographic and risk factors associated with chronic di- 
eting in adolescents [Story] 994 (Se) 

Differences in infant mortality by race, nativity status, and 
other maternal characteristics [Kleinman] 194 (Fe) 

Dose-related immunogenicity of Haemophilus influenzae type 
b capsular polysaccharide—Neisseria meningitidis outer 
membrane protein conjugate vaccine [Wong] 742 (Jy) 

Lumbar puncture frequency and cerebrospinal fluid anal- 
ysis in the neonate [Schwersenski] 54 (Ja) _ 

Outpatient assessment of infants with bronchiolitis [Shaw] 
151 (Fe) 

Skateboarding injuries in children: a second wave [Retsky] 
188, (Fe) . 

Standardized percentile curves of body-mass index for chil- 
dren and adolescents [Hammer] 259 (Mr) 

Sudden cardiac death in young athletes: a review [McCaf- 
frey] 177 (Fe) 

Agglutinins 

Comparative trial of the reactogenicity and immunogenic- 
ity of Takeda acellular pertussis vaccine combined with 
tetanus and diphtheria toxoids: outcome in 3- to 8-month 
old infants, 9- to 23-month-old infants and children, and 
24- to 30-month-old children [Kimura] 734 (Jy) 

Agranulocytosis 

Measurement of serum granulocyte colony-stimulating fac- 
tor in a patient with congenital agranulocytosis (Kost- 
mann’s syndrome) [Glasser] 925 (Au) 

Agriculture 

Paleonephrology and reflux nephropathy: from the ‘big 
bang’ to end-stage renal disease [Kallen] 860 (Au) 

Agriculture Department (U.S.) , 

Oral water intoxication in infants: an American epidemic 
{Keating} 985 (Se) 

AIDS-Related Complex 

Clinical and endocrinologic manifestations in perinatally 
human immunodeficiency virus type 1-infected children 
aged 5 years or older [Lepage] 1248 (No) 

Alaska 

DTPimmunization and susceptibility to infectious diseases: 

„is there a relationship? [Davidson] 750 Jy) 

Legalization of drugs of abuse and the pediatrician 
[Schwartz] 1153 (Oc) 

Albuterol 

Albuterol inhalations in acute chest syndrome (letter) [Han- 
delsman] 603 (Je) 

Respirosonography in infants with acute bronchiolitis [Tal] 
1405 (De) 

Alcaligenes 

Puncture wound-induced Achromobacter xylosoxidans osteo- 
myelitis of the foot (letter) [Hoddy] 599 (Je) 

Alcohol Drinking 

Fetal alcohol syndrome: misplaced emphasis (letter) [Hess] 
(reply) [Little] 721 Qy) 

Parental drinking habits (letter) [Wells] 1087 (Oc) 

Alcoholism 

Detection of alcoholism in hospitalized children and their 


_ families [Duggan] 613 (Je) 

Parental alcoholism: a neglected pediatric responsibility 
[MacDonald] 509 (Je) 

Alienation, Social see Social Alienation 

Alkaline Phosphatase 

Growth hormore therapy in hypophosphatemic rickets 
[Wilson] 1165 (Oc) 

Alkalosis 

Alkaline urine is associated with eating disorders (letter) 
[Arden] 28 (Ja) 

Association of alkaline urine with eating disorders (letter) 
[Robson] (rep:y) [Arden] 1091 (Oc) 

Allergy see Hypersensitivity 

Allopurinol 

Improvement of leukemic hyperleukocy tosis with only fluid 
and allopurinol therapy (letter) [Lascari] 969 (Se) 

Alopecia 

Acrodermatitis enteropathica [Schneider] 211 (Fe) 

Alpha Fetoproteins 

Major congenital neurologic malformations (letter) [Ryals] 
30 Ja) 

Pediatric germ zell and human chorionic gonadotropin- 
producing tumors: clinical and laboratory features [En- 
glund] 1294 (No) 

Alprostadil 

Penile vasculitis with impending necrosis treated with pros- 
taglandin E, infusion (letter) [Horner] 604 (Je) 

Altitude 

Oxy ger. saturation by pulse oximetry in healthy infants at 
an altitude of 1610 m (5280 ft): what is normal? [Thilo] 
1137 (Qc) 

Ambulatory Care 

Barriers to medical care for homeless families compared 
with housed poor families [Wood] 1109 (Oc) 

Cholesterol tesfing in the physician’s office: accuracy as- 
sessment (let-er) [Rifai] 1087 (Oc) 


Hand washing -n pediatric ambulatory settings: an incon- 


sistent practice [Lohr] 1198 (Oc) 

Outpatient assessment of infants with bronchiolitis [Shaw] 
151 (Fe) 

Ambulatory Pediatric Association 

1991 Annual M2eting, 26 (Ja), 125 (Fe), 249 (Mr), 425 (Ap) 

31st annual mesting April 29-May 3, 1991, New Orleans, 
La, program 365-382; abstracts 383-423, 365 (Ap) 

Serving the underserved: impact on resident education 
[Berkowitz] £44 (My) ` 

American Academy of Pediatrics 

American Academy of Pediatrics response to the growing 
health needs of children [Strain] 536 (My) 

Exhibitor “giveaways”: a curmudgeon’s view (letter) [Berger] 
427 (Ap) 

Physicians, formula companies, and advertising: a histor- 
ical perspective [Greer] 282 (Mr) 

Practice management training for pediatric residents [Piatt] 
299: (Mr) 

American Assoziation of Blood Banks 

Guidelines for auditing pediatric blood transfusion prac- 
tices [Blanchette] 787 (Jy) 

American College of Obstetricians and Gynecologists 

Challenge of care for the poor and underserved in the 
United States: an American College of Obstetricians and 
Gynecologists perspective on access to care for under- 
served women [Davidson] 546 (My) 

AMERICAN JOURNAL OF DISEASES OF CHILDREN 

AJDC i3 80 years old: from pedology to pediatrics [Fulginiti] 
11 Ga) 

Pediairic legal medicine: a new venture [Ferry] 255 (Mr) 

Pediatric perspectives: vistas and vantage points [Bedrick] 
256 (Mr) 

American Medical Association 

New initiatives in adolescent health promotion [Elster] 495 

_ (My) 

Physicians, formula companies, and advertising: a histor- 
ical perspective [Greer] 282 (Mr) 

American Pediatric Society 

1991 Annual Meeting, 26 (Ja), 125 (Fe), 249 (Mr), 425 (Ap) 

Call far abstracts, 1085 (Oc), 1223 (No), 1345 (De) 

Aminoglycosices 

Multilevel model to assess appropriateness of pediatric 
serum drug concentrations [Kraus] 1171 (Oc) 

Amoxicillin 

Staphylococcus aureus in impetigo (letter) [Dagan] (reply) 
[Bass] 1223 (No) 

Ampicillin 

Ventriculitis ir. newborns with myelomeningocele [Char- 
ney] 287 (M:) 

Anabolic Stercids 

Tracking of elevated blood pressure values in adolescent 
athletes at 1-year follow-up [Tanji] 665 (Je) 

Analeptics 

Stimulant medication and attention deficit-hyperactivity 
discrder: the child’s perspective [Bowen] 291 (Mr) 

Anemia, Hemolytic 

Gallstones in rhildren: characterization by age, etiology, 
and outcome [Reif] 105 (Ja) 

Anemia, Hypochromic 

How nuch iron is enough? (letter) [Rogers] (reply) [Fin- 
berg] 598 Je) 

Anemia, Sickle Cell 

Albuterol inhajations in acute chest syndrome (letter) [Han- 
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delsman] 603 (Je) 

Anesthesia, Epidural 

Laparoscopic cholecystectomy under continuous epidural 
anesthesia in patients with cystic fibrosis (letter) [Edel- 
man] 723 (Jy) 

Anoxemia 

Outpatient assessment of infants with bronchiolitis [Shaw] 
151 (Fe) 

Retinopathy of prematurity in infants with cyanotic con- 
genital heart disease [Johns] 200 (Fe) 

Anoxia 

How much of neonatal encephalopathy is due to birth 
asphyxia? [Nelson] 1325 (No) 

Anthropometry 

Optimal positioning of endotracheal tubes for ventilation 
of preterm infants [Rotschild] 10)7 (Se) 

Antibiotic Resistance see Drug Resistance, Microbial 

Antibiotics 

Evaluation of intraosseus vs intravenous antibiotic levels in 
a porcine model [Jaimovich] 946 (Au); correction, 1241 
(No) 

Factors associated with umbilical catheter-related sepsis in 
neonates [Landers] 675 (Je) 

Role of corticosteroid therapy in children with pneumo- 
coccal meningitis [Kennedy] 1374 (De) 

Ventriculitis in newborns with myelomeningocele [Char- 
ney] 287 (Mr) 

Antibodies, Antinuclear 

Association of pauciarticular juvenile arthritis and myas- 
thenia gravis [Glass] 1176 (Oc) 

Antibody Formation 

Antibody response to MMR vaccination in children who 
received IVIG as neonates (letter) [Ruderman] 425 (Ap) 

Antibody responses to 4 Haemophilus influenzae type b con- 
jugate vaccines [Käyhty] 223 (Fe) 

Comparative trial of the reactogenicity and immunogenic- 
ity of Takeda acellular pertussis vaccine combined with 
tetanus and diphtheria toxoids: outcome in 3- to 8-month 
old infants, 9- to 23-month-old infants and children, and 
24- to 30-month-old children [Kimura] 734 (Jy) 

Dose-related immunogenicity of Haemophilus influenzae type 
b capsular polysaccharide—Neisseria meningitidis outer 
membrane protein conjugate vaccine [Wong] 742 (Jy) 

Antibody-Toxin Conjugates see Immunotoxins 

Anticonvulsants 

Effect of valproic acid on plasma carnitine levels [Opala] 
999 (Se) 

Antiemetics 

Survey of antiemetic use in children with cancer [van Hoff] 
773 Gy) 

Antiepileptic Agents see Anticonvulsants 

Antigens, CD4 

Predicting risk of Pneumocystis carinii pneumonia in human 
immunodeficiency virus-infected children (Rutstein] 922 
(Au) 

Antihistaminics, Classical see Histamine H1 Receptor Block- 
aders 

Antimony 

Mediterranean visceral leishmaniasis: a frequently unrec- 
ognized imported disease (letter) [Mahieu] 1225 (No) 

Antley-Bixler Syndrome 

Antley-Bixler syndrome [Butler] 701 (Je) 

Anus 

Acquired immunodeficiency syndrome and adolescents: 
knowledge, attitudes, and behavio-s of runaway and 
homeless youths [Sugerman] 431 (Ap) 

Anal fissure produced by examination for sexual abuse 
(letter) [Baker] 848, (reply) [Bays] 849 (Au) 

Lichen sclerosus et atrophicus in children [Loening-Baucke] 
1058 (Se) 

Aortic Valve Insufficiency 

Marfanoid children: etiologic heterogeneity and cardiac 
findings [Tayel] 90 Qa) 

Apgar Score 

How much of neonatal encephalopathy is due to birth 
asphyxia? [Nelson] 1325 (No) 

Apnea 

Breathing patterns and heart rates at azes 6 weeks and 2 
years [Poets] 1333 (De) 

Gastroesophageal reflux and apnea in prematurely born 
infants during wakefulness and sleep [Ajuriaguerra] 1132 
(Oc) 

sine deaths and apparent life-threatening events in 

spitalized necnates presumed to te healthy [Burch- 
ail 1319 (No) 

Apnea, Obstructive see Sleep Apnea Syndromes 

Appendicitis 

Neonatal appendicitis with perforation [Ruff] 111 (Ja) 

Arcanobacterium hemolyticum 

Cavitary pneumonia due to Arcanobacterium hemolyticum 
[Waller] 209 (Fe) 

Arm Injuries 

Skateboarding injuries in children: a secand wave :Retsky] 
188 (Fe) 

Arh i 

Sudden cardiac death (letter) [Pearl] 1223 (No) 

Sudden cardiac death in young athletes: a review (McCaf- 
frey] 177 (Fe) 


es 
Arterial catheter-related infections in children: a 1-year 
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cohort analysis [Furfaro] 1037 (Se) 

Arteriovenous Malformations 

Evolution of surgical treatment for congenital cardiac dis- 
ease [Pigott] 1362 (De) 

Arthritis, Infectious 

Pneumococcal osteomyelitis and arthritis in children: a 
hospital series and literature review [Jacobs] 70 (Ja) 

Arthritis, Juvenile Rheumatoid 

Association of pauciarticular juvenile arthritis and myas- 
thenia gravis [Glass] 1176 (Oc) 

Challenge of caring for indigent children with rheumato- 
logic diseases [Miller] 554 (My) 

Decreasing severity of chronic uveitis in children with pau- 
ciarticular arthritis [Sherry] 1026 (Se) 

Asphyxia Neonatorum 

How much of neonatal encephalopathy is due to birth 
asphyxia? [Nelson] 1325 (No) 

Asthma 


Improved speed and accuracy of calculations with a pro- 
grammable calculator in pediatric emergency scenarios 
[Melzer-Lange] 264 (Mr) 

Increased transient tachypnea of the newborn in infants 
with asthmatic mothers [Schatz] 156 (Fe) 

Prevalence and impact of chronic illness among adoles- 

. tents [Newacheck] 1367 (De) 

Asystole see Heart Arrest 

Atelectasis 

Outpatient assessment of infants with bronchiolitis [Shaw] 
151 (Fe) 

Atherosclerosis, Coronary see Coronary Arteriosclerosis 

Athletic Injuries 

Adolescents’ attrition from school-sponsored sports [Du- 
Rant] 1119 (Oc) 

Commotio cordis: the single, most common cause of trau- 
matic death in youth baseball [Abrunzo] 1279 (No) 

Safety of a preadolescent basketball program [Gutgesell] 
1023 (Se) 

Skateboarding injuries in children: a second wave [Retsky] 
188 (Fe) 

Athletics see Sports 

Atropine 

War souvenir poisoning (letter) [Secord] 724 (Jy) 

Attention Deficit Disorder with Hyperactivity 

Minor malformations, hyperactivity, and learning disabil- 
ities [Accardo] 1184 (Oc) 

Stimulant medication and attention deficit-hyperactivity 
disorder: the child’s perspective [Bowen] 291 (Mr) 

Attitude of Health Personnel 

House staff work hours and moonlighting: what do resi- 
dents want?: a survey of pediatric residents in California 
[Cheng] 1104 (Oc) 

Attitude to Health 

Health care for uninsured and underinsured children (let- 
ter) [Barness] 1086 (Oc) 

Auditory Canal, External see Ear Canal 

Authorship 

Tell the whole story [Johnson] 135 (Fe) 

Autoimmune Diseases 

Asscciation of pauciarticular juvenile arthritis and myas- 
thenia gravis [Glass] 1176 (Oc) 

Chronic neutropenia during childhood: a 13-year experi- 
ence in a single institution [Jonsson] 232 (Fe) 


B 


Bacteremia see Septicemia 

Bacterial Infections 

Apperent decreased risk of invasive bacterial disease after 
heterologous childhood immunization [Black] 746 (Jy) 

Causes of hospital-treated acute lower respiratory tract 
infection in children [Nohynek] 618 (Je) 

Cautionary note on the use of empiric ceftriaxone for sus- 
pected bacteremia [Wald] 1359 (De) 

Cavitary pneumonia due to Arcanobacterium hemolyticum 
[Waller] 209 (Fe) 

DTPimmunization and susceptibility to infectious diseases: 
is there a relationship? [Davidson] 750 (Jy) 

Efficacy and pharmacokinetics of intravenous immune glob- 
ulin administration to high-risk neonates [Kinney] 1233 
(No) 

Freque2ncy of infections associated with implanted systems 
vs cuffed, tunneled silastic venous catheters in patients 
with acute leukemia [Severien] 1433 (De) 

Is prophylaxis of neonates with intravenous immunoglo- 
bulin beneficial? [Hill] 1229 (No) 

Late cholangitis after successful surgical repair of biliary 
atresia [Gottrand] 213 (Fe) 

Lumbar puncture frequency and cerebrospinal fluid anal- 
ysis in the neonate [Schwersenski] 54 (Ja) 

Neutropenia in an extremely premature infant treated with 
recombinant human granulocyte colony-stimulating fac- 
tor [Roberts] 808 Qy) 

Pneumococcal osteomyelitis and arthritis in children: a 
hospital series and literature review [Jacobs] 70 (Ja) 

Vasopressin levels in infants during the course of aseptic 
and bacterial meningitis [Padilla] 991 (Se) 

Ventriculitis in newborns with myelomeningocele [Char- 
ney] 287 (Mr) 

Bacterial Vaccines 

Response of 7- to 15-month-old infants to sequential 


immunization with Haemophilus influenzae type b-CRMj-; 
conjugate and polysaccharide vaccines [Rothstein] 893 
(Au) 

Bacteriuria 

Cautionary note on the use of empiric ceftriaxone for sus- 
pected bacteremia [Wald] 1359 (De) 

Balkan Nephropathy 

Epidemic nephropathy in children [Lautaia] 1181 (Oc) 

Baseball 

Commotio cordis: the single, most common cause of trau- 
matic death in youth baseball [Abrunzo] 1279 (No) 

Basilar Bone see Occipital Bone 

Basketball 

Safety of a preadolescent basketball program [Gutgeselli 
1023 (Se) 

Basophils 

Percentile curves for various hematologic measurements at 
birth in Arab preterm babies of different gestational ages 
[Haque] 645 (Je) 

Bayes Theorem 

Evaluation of Bayesian forecasting for individualized gen- 
tamicin dosage in infants weighing 1000 g or less [Lui] 
463 (Ap) 

Behavior 

Buddy, can you paradigm? [Brown] 727 (Jy) 

Betamethasone 

Exacerbation of tinea corporis during treatment with 1% 
clotrimazole/0.05% betamethasone diproprionate (Lot- 
risone) (letter) [Reynolds] 1224 (No) 

Bias (Epidemiology) 

Neuroblastoma screening data: an epidemiologic analysis 
[Goodman] 1415 (De) 

Biliary Atresia 

Late cholangitis after successful surgical repair of biliary 
atresia [Gottrand] 213 (Fe) 

Neonatal hepatitis and extrahepatic biliary atresia associ- 
ated with cytomegalovirus infection in twins [Hart] 302 
(Mr) 

Bilirubin 

Direct bilirubin measurements in jaundiced term newborns: 
a reevaluation [Newman] 1305 (No) 

Biological Markers 

Effect of necrotizing enterocolitis on urinary epidermal 
growth factor levels [Scott] 804 (Jy); correction, 982 (Se) 

Minor malformations, hyperactivity, and learning disabil- 
ities [Accardo] 1184 (Oc) 

Biopsy 

Misdiagnosis of Reye’s-like illness (letter) [Forsyth] 964 
(Se) 

Birth Control see Family Planning 

Birth Injuries 

Clavicular fractures in neonates (letter) [Carter] 251, (reply) 
[oseph] 252 (Mr) 

Clavicular fractures in neonates: frequency vs significance 
(letter) [O'Halloran] (reply) Joseph] 251 (Mr) 

How much of neonatal encephalopathy is due to birth 
asphyxia? [Nelson] 1325 (No) 

Birth Weight 

Factors associated with umbilical catheter-related sepsis in 
neonates [Landers] 675 (Je) 

Longitudinal study of birth weight and being overweight 
in late adolescence [Seidman] 782 (Jy) 

Obesity among Mescalero preschool children: association 
with maternal obesity and birth weight [Gallaher] 1262 
(No) 

Prevalence of birth defects among low-birth-weight in- 
fants: a population study [Mili] 1313 (No) 

Studies in fetal malnutrition [Crosby] 871 (Au) 

Blacks 

Adolescents’ attrition from school-sponsored sports [Du- 
Rant] 1119 (Qc) 

Breast-feeding initiation in a triethnic population [Bee] 306 
Mr) 

Demographic and risk factors associated with chronic di- 
eting in adolescents [Story] 994 (Se) 

Differences in expression of cystic fibrosis in blacks and 
whites [McColley] 94 (Ja) 

Differences in infant mortality by race, nativity status, and 
other maternal characteristics [Kleinman] 194 (Fe) 

Family history of myocardial infarction and hemodynamic 
responses to exercise in young black boys [Treiber] 1029 
(Se) 

Rickets caused by vitamin D deficiency in breast-fed in- 
fants in the southern United States [Bhowmick] 127 (Fe) 

Sexual maturation and blood pressure levels of a biracial 
sample of girls [Kozinetz] 142 (Fe) 

Blood Cell Count 

Percentile curves for various hematologic measurements at 
birth in Arab preterm babies of different gestational ages 
[Haque] 645 (Je) 

Blood Chemical Analysis 

Elevated plasma norepinephrine levels in infarits of sub- 
stance-abusing mothers [Ward] 44 (Ja) 

Multiple comparisons and P values (letter) [Newman] 250 
(Mr) 

Blood Donors 

Transfusion therapy in neonates [Strauss] 904 (Au) 

Blood Plasma see Plasma 

Blood Platelets 

Elevated plasma norepinephrine levels in infants of sub- 
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stance-abusing mothers [Ward] 44 (Ja) 

Guidelines for auditing pediatric blood transfusion prac- 
tices [Blanchette] 787 (Jy) 

Transfusion therapy in neonates [Strauss] 904 (Au) 

Variant form of thrombasthenia [Tarantino] 1053 (Se) 

Blood Pressure 

Family history of myocardial infarction and hemodynamic 
responses to exercise in young black boys [Treiber] 1029 
(Se) 

Pediatric cardiac rehabilitation [Balfour] 627 (Je) 

Physiologic responses to playing a video game [Segal] 1034 
(Se) 

Sexual maturation and blood pressure levels of a biracial 
sample of girls [Kozinetz] 142 (Fe) 

Tracking of elevated blood pressure values in adolescent 
athletes at 1-year follow-up [Tanji] 665 (Je) 

Blood Sedimentation 

Factors affecting outcome in meningococcal infections [Te- 
soro] 218 (Fe) 

Blood Transfusion 

Guidelines for auditing pediatric blood transfusion prac- 
tices [Blanchette] 787 (Jy) 

Transfusion therapy in neonates [Strauss] 904 (Au) 

Blue Cross 

Caring program for children: the Michigan experience 
[Udow] 579 (My) 

Blue Shield 

Caring program for children: the Michigan experience 
[Udow] 579 (My) | 

Body Fluids 

Association of alkaline urine with eating disorders (letter) 
[Robson] (reply) [Arden] 1091 (Oc) 

Body Height 

Clinical and endocrinologic manifestations in perinatally 
human immunodeficiency virus type 1-infected children 

v aged 5 years or older [Lepage] 1248 (No) 

Effectiveness of growth-promoting therapies: comparison 
among growth hormone, clonidine, and levodopa [Volta] 

- 168 (Fe) 

Follow-up of patients who underwent arterial switch re- 
pair for transposition of the great arteries [Mendoza] 40 
(ja) 

Optimal positioning of endotracheal tubes for ventilation 
of preterm infants [Rotschild] 1007 (Se) 

Sexual maturation and blood pressure levels of a biracial 
sample of girls [Kozinetz] 142 (Fe) 

Standardized percentile curves of body-mass index for chil- 
dren and adolescents [Hammer] 259 (Mr) 

Value of subject height in predicting lower esophageal 
sphincter location [Staiano] 1424 (De) 

Body Image 

Demographic and risk factors associated with chronic di- 
eting in adolescents [Story] 994 (Se) 

Body Mass Index 

Obesity and body-mass index (letter) [Hergenroeder] (re- 
ply) [Hammer] 972 (Se) 

Standardized percentile curves of body-mass index for chil- 
dren and adolescents [Hammer] 259 (Mr) 

Body Temperature 

Influence of otitis media on the correlation between rectal 
and auditory canal temperatures [Terndrup] 75 (Ja) 

Body Weight 

Follow-up of patients who underwent arterial switch re- 
pair for transposition of the great arteries [Mendoza] 40 
(a) 

Longitudinal study of birth weight and being overweight 
in late adolescence [Seidman] 782 (Jy) 

Obesity and body-mass index (letter) [Hergenroeder] (re- 
ply) [Hammer] 972 (Se) 

Optimal positioning of endotracheal tubes for ventilation 
of preterm infants [Rotschild] 1007 (Se) 

Sexual maturation and blood pressure levels of a biracial 
sample of girls [Kozinetz] 142 (Fe) 

Standardized percentile curves of body-mass index for chil- 
dren and adolescents [Hammer] 259 (Mr) 

Tracking of elevated blood pressure values in adolescent 
athletes at 1-year follow-up [Tanji] 665 (Je) 

Bonding (Psychology) see Object Attachment 

Bone and Bones 

Dietary calcium and bone mineral status of children and 
adolescents [Chan] 631 (Je) 

Osteochondrodysplasia in Fryns syndrome [Kershisnik] 
656 (Je) 

Bone Density 

Bone mineral content of healthy, full-term neonates: effect 
of race, gender, and maternal cigarette smoking [Ven- 
kataraman] 1310 (No) 

Dietary calcium and bone mineral status of children and 
adolescents [Chan] 631 (Je) 

Bone Marrow 

Evaluation of intraosseus vs intravenous antibiotic levels in 
a porcine model [Jaimovich] 946 (Au); correction, 1241 
(No) 

Intraosseous infusion of dobutamine and isoproterenol 
[Bilello] 165 (Fe); correction, 1312 (No) 

Bone Mineral Content see Bone Density 

Bone Mineralization see Calcification, Physiologic 

BOOK REVIEWS 

Brumberg JJ: Fasting Girls: The History of Anorexia Ner- 
vosa, 146 (Fe) 
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DeAngelis C: Introduction to Clinical Resarch, 945 (Au) 

Freeman JM, Vining EPG, Pillas DJ: Seizures and Epilepsy 
in Childhood: A Guide for Parents, 539 (My) 

Markel H, Oski FA: HL Mencken Baby Book, 817 (Jy) 

Merlini L, Granata C, Dubowitz V, eds: Current Concepts 
in Childhood Spinal Muscular Atrophy, 462 (Ap) 

Nussbaum E, ed: Pediatric Intensive Care, ed 2, 175 (Fe) 

Ramanujam TM, ed: Parenteral nutrition in infants and 
children: basic principles and practical guidelines, 1025 
(Se) 

Stockman JA II, ed: Difficult Diagnosis in Pediatrics, 541 
(My) 

Books 

Clinic-based intervention to promote literacy: a pilot study 
[Needlman] 881 (Au) 

Bradycardia 

Gastroesophageal reflux and apnea in prematurely born 
infants during wakefulness and sleep [Ajuriaguerra] 1132 
(Oc) 

Sudden deaths and apparent life-threatening events in 
hospitalized neonates presumed to be healthy [Burch- 
field] 1319 (No) 

Brain ; 

Brain and ocular abnormalities in infants with in utero 
exposure to cocaine and other street drugs [Dominguez] 
688 (Je) 

Brain Diseases 

Fallacy of the hemorrhagic shock and encephalopathy syn- 
drome (letter) [Bass] 718 Jy) 

‘H’ in hemorrhagic shock and encephalopathy syndrome 
(letter) [Roscelli] 720 (Jy) 

Hemorrhagic shock and encephalopathy: an entity similar 
to heatstroke (letter) [Conway] 720 Qy) 

Hyperpyrexia, hemorrhagic shock and encephalopathy, 
and creatinine phosphokinase (letter) [Dupee] 719 Jy) 

Brain Injuries 

How much of neonatal encephalopathy is due to birth 
asphyxia? [Nelson] 1325 (No) 

Breast Feeding 

Breast-feeding initiation in a triethnic population [Bee] 306 
(Mr) 


Formula companies and the medical profession (letters) . 


[Fink, Newman] 1088, 1089, (reply) [Greer] 1090 (Oc) 

Physicians, formula companies, and advertising: a histor- 
ical perspective [Greer] 282 (Mr) 

Practical guide to successful breast-feeding management 
[Freed] 917 (Au) l 

Rickets caused by vitamin D deficiency in breast-fed in- 
fants in the southern United States [Bhowmick] 127 (Fe) 

Bristol Myers 

Physicians, formula companies, and advertising: a histor- 
ical perspective [Greer] 282 (Mr) 

Bronchiolitis 

Causes of hospital-treated acute lower respiratory tract 
infection in children [Nohynek] 618 (Je) 

Outpatient assessment of infants with bronchiolitis [Shaw] 
151 (Fe) 

Respirosonography in infants with acute bronchiolitis [Tal] 
1405 (De) 

Bronchopulmonary Dysplasia 

Predictors of neurodevelopmental outcome following bron- 
chopulmonary dysplasia [Luchi] 813 (Jy) 

Buffers 

Immunogenicity of tetravalent rhesus rotavirus vaccine 
administered with buffer and oral polio vaccine [Ing] 892 
(Au) 

Burnout, Professional 

Pediatric program director: an analysis of the role and its 
problems [Weiss] 449 (Ap) 


C 


C-Reactive Protein 

Scoring systems for accurate prognosis of patients with 
meningococcal infections (letter) [Leclerc] 1090 (Oc) 

Calcidiol see 25-Hydroxycholecalciferol 1-Hydroxylase 

Calcifediol 

How much vitamin D for neonates? [Pittard] 1147 (Oc) 

Calcification, Pathologic see Calcinosis 

Calcification, Physiologic 

Mineral metabolism and calcitriol therapy in idiopathic 
juvenile osteoporosis [Saggese] 457 (Ap) 

Calcinosis 

Pediatric case of Eagle’s syndrome [Holloway] 339 (Mr) 

Calcitriol 

Growth hormone therapy in hypophosphatemic rickets 
[Wilson] 1165 (Oc) 

Mineral metabolism and calcitriol therapy in idiopathic 
juvenile osteoporosis [Saggese] 457 (Ap) 

X-linked hypophosphatemia: genetic and clinical corre- 
Jates [Hanna] 865 (Au) 

Calcium 

Dietary calcium and bone mineral status of children and 
adolescents [Chan] 631 Je) 

Low serum calcium and high parathyroid hormone levels 
in neonates fed ‘humanized’ cow’s milk-based formula 
[Specker] 941 (Au) 

Natural history of hematuria associated with hypercalci- 
uria in children [Garcia] 1204 (Oc) 

Partial hypoparathyroidism: a variant of transient congen- 


ital hypoparathyroidism [Kooh] 877 (Au) 

Calculators, Programmable see Computers 

Canada 

Redoing the health care quilt: patches or whole cloth? 
[Cleveland] 499 (My) 

Candidiasis, Chronic Mucocutaneous 

Myopathy associated with ketoconazole treatment (letter) 
[Garty] 970 (Se) 

Cannabinoids 

Occult cocaine exposure in children [Rosenberg] 1430 (De) 

Capillaries ' 

Capillary refilling (skin turgor) in the assessment of de- 
hydration [Sazvedra] 296 (Mr) 

Carbamazepine 

Effect of valproic acid on plasma carnitine levels [Opala] 
999 (Se) 

Carbon Monoxide 

Cardiopulmonary exercise testing in children following 
surgery for te-ralogy of Fallot [Tomassoni] 1290 (No) 

Cardiac Output 

Cardiopulmonary exercise testing in children following 
surgery for tetralogy of Fallot [Tomassoni] 1290 (No) 

Family history of myocardial infarction and hemodynamic 
responses to exercise in young black boys [Treiber] 1029 
(Se) 

Cardiology 

Poverty and cardiac disease in children [Allen] 550 (My) 

Cardiomyopath-es see Myocardial Diseases 

Cardiomyopathy, Hypertrophic 

Sudden cardiac death in young athletes: a review [McCaf- 
frey] 177 (Fe) 

Cardiopulmonary Arrest see Heart Arrest 

Cardiopulmonary Bypass 

Development, growth, and cardiac surgery [Mayer] 33 (Ja) 

Cardiopulmonzry Resuscitation see Resuscitation 

Cardiovascular Diseases 

Evolution of surgical treatment for congenital cardiac dis- 
ease [Pigott] 1362 (De) ' 

Pediatric cardiac rehabilitation [Balfour] 627 (Je) 

Cardiovascular System 

Cardicpulmonary exercise testing in children following 
surgery for tetralogy of Fallot [Tomassoni] 1290 (No) 

Effect of low-dose dopamine infusion on cardiopulmonary 
and renal status in premature newborns with respiratory 
distress syndrome [Cuevas] 799 (Jy) 

Effects of obesity on aerobic fitness in adolescent females 
[Rowland] 764 (Jy) 

Familv history of myocardial infarction and hemodynamic 
responses tc exercise in young black boys [Treiber] 1029 
(Se) 

Role of corticosteroid therapy in children with pneumo- 
cocca] meningitis [Kennedy] 1374 (De) 

Career Choice 

Current trends in pediatric residency training [Carraccio] 
1272 (No) 

Part-time Peg: who, me? [Ferry] 852 (Au) 

Priorities in academic pediatrics (letter) [Jacobs] (reply) 
[Goetzman’ 845 (Au) 

Carnitine 

Effect of valproic acid on plasma carnitine levels [Opala] 
999 (Se) 

Case Report 

Thumb-sucking (letter) [Lubicky] 845, (reply) [Friman] 846 
(Axa) 

Cat-Scratch Disease 

Cat-scratch disease: acute encephalopathy and other neu- 
rologic manifestations [Carithers] 98 (Ja) 

Catecholamines 

Elevated plasma norepinephrine levels in infants of sub- 
stance-abusing mothers [Ward] 44 (Ja) 

Cathartics 

Association of alkaline urine with eating disorders (letter) 
[Robson] (reply) [Arden] 1091 (Oc) 

Demographix and risk factors associated with chronic di- 
eting in adolescents [Story] 994 (Se) 

Catheterization i 

Factors associated with umbilical catheter-related sepsis in 
neonates [Landers] 675 (Je) 

Posthemorthagic hydrocephalus: use of an intravenous- 
type catheter for cerebrospinal fluid drainage [Marro] 
1241 (Oc) 

Catheterization, Central Venous 

Escherichia coli bacteremia in children: a review of 91 cases 
in 10 years [Bonadio] 671 (Je) 

Frequency cf infections associated with implanted systems 
vs cuffed, tunneled silastic venous catheters in patients 
with acute leukemia [Severien] 1433 (De) 

Intravenous hyperalimentation fluid obtained with lumbar 
puncture an unusual complication of a central venous 
catheter [Mah] 1439 (De} 

Catheteriza-ion, Peripheral 

Arterial catheter-related infections in children: a 1-year 
cohort analysis [Furfaro] 1037 (Se) 

Catheters, Indwelling 

Frequency əf infections associated with implanted systems 
vs cuffed, tunneled silastic venous catheters in patients 
with acute leukemia [Severien] 1433 (De) 

CD4 Antig2ns see Antigens, CD4 

Cefotaxime 

Evaluation of intraosseus vs intravenous antibiotic levels in 


Subject Index 


a porcine model [Jaimovich] 946 (Au); correction, 1241 
(No) 

Ceftriaxone 

Cautionary note on the use of empiric ceftriaxone for sus- 
pected bacteremia [Wald] 1359 (De) 

Celiac Disease 

Taurine decreases fecal fatty acid and sterol excretion in 
cystic fibrosis: a randomized double-blind trial [Smith] 
1401 (De) 

Centers for Disease Control (U.S.) l 

Vaccine myth and physician handcuts (etter) [Lynch] 426, 

. (replies) (Cherry, Fulginiti] 426, 427 {Ap) 

Central Nervous System 

Tuberous sclerosis with myocardial and central nervous 
system involvement at birth [Allison] 471 (Ap) 

Central Nervous System Stimulants see Analeptics 

Central Venous Catheterization see Catheterization, Central 
Venous 

Cephalometry 

Follow-up of patients who underwent arterial switch re- 
pair for transpcsition of the great arteries [Mendoza] 40 
ga) 

Cerebral Cortex 

Cortical resection for children with epilepsy: perspectives 
in pediatrics [Wyllie] 314 (Mr) 

Cerebral Hemorrhage 

Posthemorrhagic hydrocephalus: use of an intravenous- 
type catheter for cerebrospinal] fluid drainage [Marro] 
1141 (Oc) i 

Predictors of neurodevelopmental outcome following bron- 
chopulmonary dysplasia [Luchi] 813 Qy) 

Cerebral Ventricles 

Posthemorrhagic hydrocephalus: use of an intravenous- 
type catheter tor cerebrospina! fluid drainage [Marro] 
1141 (Oc) 

Predictors of neurodevelopmental outcome following bron- 
chopulmonary dysplasia [Luchi] 813 Jy) 

Ventriculitis in newborns with myelomeningocele [Char- 
ney] 287 (Mr) .. 

Cerebrospinal Fluid 

Endotoxin concentrations in cerebrospinal fluid correlate 
with clinical severity and neurologic outcome of Haemo- 
philus influenzce type b meningitis [Mertsola] 1099 (Oc) 

Lumbar puncture frequency and cerebrospinal fluid anal- 
ysis in the neonate [Schwersenski] 54 (Ja) 

Posthemorrhagic hydrocephalus: use of an intravenous- 
type catheter for cerebrospinal fluid drainage [Marro] 
1141 (Oc) 

Cerebrospinal Fluid Shunts 

Posthemorrhagic hydrocephalus: use of an intravenous- 
type catheter for cerebrospinal fluid drainage {Marro] 
1141 (Oc) 

Cerebrovascular Disorders 

Endocrine function in children with human immuncdefi- 

, ciency virus infection [Schwartz] 330 (Mr) 

Cervical Vertebrae l 

Neural arch stenosis and spinal cord injury in thanato- 
phoric dysplasia [Faye-Petersen] 87 (Ja) 

Osteochondrodysplasia in Fryns syndrome [Kershisnik] 
656 Je) 

Chemical Warfare 

War souvenir poisoning (letter) [Secord] 724 (Jy) 

Chest see Thorax 

Child 

Antibody respenses to 4 Haemophilus influenzae 

type b conjugate vaccines [Käyhty] 223 (Fe) 

Children in and of the streets: health, social policy, and the 
homeless young [Wright] 516 (My) 

Far from the ideal: the plight of poor children in the United 
States [Fulginiti] 489 (My) 

Guidelines for safe transportation of children in wheel- 
chairs [DiGaudio] 653 (Je) ; 

Mineral metabolism and calcitriol therapy in idiopathic 
juvenile osteoporosis [Saggese] 457 (Ap) 

Occult cocaine exposure in children [Rosenberg] 1430 (De) 

Predicting risk of Pneumocystis carinii pneumonia in human 
immunodeficiency virus-infected children [Rutstein] 922 
(Au) 

Safety of a preadolescent basketball program [Gutgesell] 
1023 (Se) 

Survey of the health of homeless clrldren in Philadelphia 
shelters [Parker] 520 (My) 

Child Abuse 

Child abuse and neglect: critical first steps in response to 
a national emergency: the report of the US Advisory 
Board on Child Abuse and Neglect [Krugman] 513 (My) 

Medical ethics issues survey of residents in 5 pediatric 
training programs [White] 161 (Fe) , 

Photographing the physically abused child, principles and 
practice [Ricci] 275 (Mr) 

Child Abuse, Sexual 

Anal fissure produced by examination for sexual abuse 
(letter) [Baker] 848, (reply) [Bays] 849 (Au) 

Child abuse and neglect: critical first steps in response to 
a national emergency: the report of the US Advisory 
Board on Child Abuse and Neglect [Krugman] 513 (My) 

Child sexual abuse and human immunodeficiency virus 
transmission (letter) [Monteleone] (reply) [Gutman] 847 
(Au) 

Condylomata acuminata: still usually a sexually transmit- 
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ted disease in children (letter) [Goldenring] 600, (reply) 
[Bod] 601 (Je) 

Diagnosis of child sexual abuse in children with genital 
warts (letter) [Gutman] (reply) [Boyd] 126 (Fe) 

Human immunodeficiency virus transmission by child sex- 
ual abuse [Gutman] 137 (Fe) 

Child Behavior 

Buddy, can you paradigm? [Brown] 727 (Jy) 

Detection of alcoholism in hospitalized children and their 
families [Duggan] 613 e; 

Nintendo enuresis (letter) [Schink] 1094 (Oc) 

Your child’s best friend: TV or not TV? (letter) [Bader] 
(reply) [Stiehm] 963 (Se) 

Child Care 

Injuries and poisonings in ot-t-of-home child care and home 
care [Gunn] 779 (Jy) 

Women in medicine: fantasies, dreams, myths, and real- 
ities [DeAngelis] 49 (Ja) 

Child Day Care Centers 

Injunes and poisoningsin out-of-home child care and home 
care [Gunn] 779 (Jy) 

Child Development 

Buddy, can you paradigm? [Brown] 727 (Jy) - 

Development, growth, and cardiac surgery [Mayer] 33 (Ja) 

Dietery calcium and bone mineral status of children and 
adolescents [Chan] 631 Ge) > ` 

Follow-up of patients who underwent arterial switch re- 
pair for transposition of the great arteries [Mendoza] 40 
Ja) 

Intellectual development in 12-year-old children treated 
for phenylketonuria [Azen] 35 (Ja) 

Minor malformations, hyperactivity, and learning disabil- 
ities [Accardo] 1184 (Oc) 

Neurodevelopmental outcome of offspring of the diabetic 
mother: need for further research (letter) [Goldstein] 602 
Je) 

Predictors of neurodevelopmental outcome following bron- 
chopulmonary dysplasia [Luchi] 813 (Jy) 

Standardized percentile curves of body-mass index for chil- 
dren and adolescents. [F-ammer] 259 (Mr) © 

Survey of the health of homeless children in Philadelphia 
shelters [Parker] 520 (My) 

Child Development Disorders 

Lead poisoning in children with developmental disabilities 
(letter) [Sulkes] 602 Je) 

Zinc deficiency: a public health problem? [Sandstead] 853 
(Au) 

Child Development Disorders, Specific see Child Devel- 
opment Disorders 

Child Health Services 

American Academy of Pediatrics response to the growing 
health needs of children [Strain] 536 (My) 

Barriers to medical care for homeless families compared 
with housed poor families [Wood] 1109 (Oc) 

Cardiac care for infants: determinants of hospital charges 
for acute care [Pearson] 1397 (De) 

Caring program for children: the Michigan experience 
[Udow] 579 (My) 

Challenge of care for the poor child: the research agenda 
[Kohl] 542 (My) 

Challenge of caring for indigent children with rheumato- 
logic diseases [Miller] 554 (My) 

Children’s services in an era of budget deficits [Blum] 575 
(My) 

Family physicians and neonatology (letter) [McIntyre] (re- 
ply) [DiTraglia] 963 (Se) 

Far from the ideal: the plight of poor children in the United 
States (Fulginiti] 489 (My) 

Growing neglect of American children [Maurer] 540 (My) 

Health care for pregnant women and young children [Be- 
hrman] 572 (My) 

Health care for uninsured and underinsured children (let- 
ters) 

[Davis, Kirschner, Pearson, Hecker, Barness] 1085, 1086 
(Oc) 

Heme care cost-effectiveness for respiratory technology- 
dependent children [Fields] 729 (Jy) 

Improving health care for underserved infants, children, 
and adolescents: the Robert Wood Johnson Foundation’s 
experience [Beachler] 565 (My) 

Improving the use of early follow-up care after emergency 
department visits: a randomized trial [Nelson] 440 (Ap) 

Pediatric acquired immunodeficiency syndrome, poverty, 
and national priorities [Heagarty] 527 (My) 

Pediatric human immunc deficiency virus infection and the 
acquired immunodefinency syndrome: a health care cri- 
3is of children and families [Van Dyke] 529 (My) 

Pediatric legal medicine: a new venture [Ferry] 255 (Mr) 

Poverty and cardiac disease in children [Allen] 550 (My) 

Poverty and the health of American children: implications 
for academic pediatrics [Johnston] 507 (My) 

Priorities in academic pediatrics (letter) [Jacobs] (reply) 
[Goetzman] 845 (Au) 

Redoing the health care quilt: patches or whole cloth? 
[Cleveland] 499 (My) 

Regional pediatric approach to the epidemic of social ills 
within our cities [Nelson] 505 (My) 

Resident and nurse practitioners: responding to education 
and patient care needs (letter) [Giardino] 843 (Au) 

Saving money with home care [Schoumacher] 725 (Jy) 


Serving the underserved: impact on resident education 
[Berkowitz] 544 (My) 

Tiny Tim remembered [Callahan] 1355 (De) 

What will it take to fully protect all American children with 
vaccines? [Hinman] 559 (My) 

Child, Hospitalized 

Child welfare: the phantom of the health care system (let- 
ter) [Pidcock] 843 (Au) 

Detection of alcoholism in hospitalized children and their 
families [Duggan] 613 (Je) 

Child Neglect see Child Abuse 

Child Nutrition 

Children in and of the streets: health, social policy, and the 
homeless young [Wright] 516 (My) 

Child Nutrition Disorders 

Zinc deficiency: a public health problem? [Sandstead] 853 


Child survival and perinatal infections with human im- 
munodeficiency virus [Bennett] 1242 (No) 

Clinic-based intervention to promote literacy: a pilot study 
[Needlman} 881 (Au) 

Health care for pregnant women and young children [Be- 
hrman] 572 (My) 

Injuries and poisonings in out-of-home child care and home 
care [Gunn] 779 Jy) 

Obesity among Mescalero preschool children: association 

~ with maternal obesity and birth weight [Gallaher] 1262 


(No) 

Survey of the health of homeless children in Philadelphia 
shelters [Parker] 520 (My) 

Unsuspected cocaine exposure in young children [Khara- 
sch] 204 (Fe) 

Child Psychiatry 

Buddy, can you paradigm? [Brown] 727 (Jy) 

Child Psychology 

Buddy, can you paradigm? [Brown] 727 (Jy) 

Grampa, can I get something that I'd like? [Strong] 1355_ 


(De) 

Send Linus to me (letter) (Szonyi] (reply) [Friman] 1227 
(No) 

Stimulant medication and attention deficit-hyperactivity 
disorder: the child’s. perspective [Bowen] 291 (Mr) 

Survey of the health of homeless children in Philadelphia 
shelters [Parker] 520 (My) i 

Testing the psychogenic vomiting diagnosis: four pediatric 
patients [Gonzalez-Heydrich] 913 (Au) 

Thumb-sucking (letter) [Lubicky] 845, (reply) [Friman] 846 
(Aù) 

Child Rearing 

Comments on life after residency (letter) [Brent] 597 (Je) 

Complex problem: complex solutions [McAnarney] 429 (Ap) 

Your child’s best friend: TV or not TV [Stiehm] 257 (Mr) 

Child Welfare 

Child welfare: the phantom of the health care system (let- 
ter) [Pidcock] 843 (Au) 

Chloramphenicol 

Evaluation of intraosseus vs intravenous antibiotic levels in 
a porcine model [Jaimovich] 946 (Au); correction, 1241 
(No) 

Chlorides 

Association of alkaline urine with eating disorders (letter) 
[Robson] (reply) [Arden] 1091 (Oc) 

Cholangitis 

Late cholangitis after successful surgical repair of biliary 
atresia (Gottrand] 213 (Fe) 

Cholecystectomy 

Gallstones in children: characterization by age, etiology, 
and outcome [Reif] 105 Ja) 

Laparoscopic cholecystectomy under continuous epidural 
anesthesia in patients with cystic fibrosis (letter) [Edel- 
man] 723 (Jy) 

Cholelithiasis 

Gallstones in children: characterization by age, etiology, 
and outcome [Reif] 105 (Ja) 

Gallstones in children (letter) [Todd] 971 (Se) 

Laparoscopic cholecystectomy under continuous epidural 
anesthesia in patients with cystic fibrosis (letter) [Edel- 
man] 723 gy) 

Cholesterol 

Cholesterol testing in the physician’s office: accuracy as- 
sessment (letter) [Rifai] 1087 (Oc) 

Serum lipid concentrations in subjects with phenylketo- 
nuria and their families [DeClue] 1266 (No) 

Chronic Disease 

Adolescents with chronic illness [Perrin] 1361 (De) 

Chronic neutropenia during childhood: a 13-year experi- 
ence in a single institution [Jonsson] 232 (Fe) 

Prevalence and impact of chronic illness among adoles- 
cents [Newacheck] 1367 (De) 

Classification 

Buddy, can you paradigm? [Brown] 727 (Jv) 

Clavicle 

Clavicular fractures in neonates (letter) [Carter] 251, (reply) 
[Joseph] 252 (Mr) 

Clavicular fractures in neonates: frequency vs significance 
(letter) [O’Halloran] (reply) [Joseph] 251 (Mr) 

Clinical Competence 

Objective structured clinical examination in a pediatric res- 
idency program [Joorabchi] 757 (Jy) 
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Clinical Pharmacy Service see Pharmacy Service, Hospital 

Clinical Trial eens see Meta-Analysis 

Clinical Trials: - . 

Antibody responses to 4 Haemophilus influenzae type b con- 
- jugate. vaccines [Kayhty] 223 (Fe) 

Comparative trial of the reactogenicity and immunogenic- 


ity of Takeda acellular pertussis vaccine combined with ` 


tetanus and diphtheria toxoids: outcome in 3- to 8-month 
old infants, 9- to 23-month-old infants and children, and 
24- to 30-month-old-children [Kimura] 734 (Jy) 

Effectiveness of growth-promoting therapies: comparison 
among growth hormone; clonidine, and levodopa [Volta] 
168 (Fe) 

Pediatric human immunodeficiency virus infection and the 
acquired immunodeficiency syndrome: a health care cri- 
sis of children and families [Van Dyke} 529 (My) 

Clonidine 

Effectiveness of growth-promoting thérapies: comparison 
among growth hormone, clonidine, and levodopa [Volta] 
168-{Fe) .. 

Seasonal variation in growth during growth hormone ther- 

. apy [Rudolf] 769 Jy) 

Clotrimazole —- 

Exacerbation of tinea corporis during treatment with 1% 
clotrimazole/0.05% betamethasone diproprionate foe 
risone) (letter) [Reynolds] 1224 (No) 

Cocaine 

Brain and: ocular abnormalities in infants with in utero 
_ exposure to cocaine and other street drugs [Dominguez] 
‘688 (Je) ' 

Characteristics, of perinatal cocaine-exposed infants with 
necrotizing enterocolitis (letter) [Downing] 26 (Ja) 

Child welfare: the phantom of the health care system (let- 
ter) [Pidcock] 843 (Au) 

Elevated plasma norepinephrine levels in infants of sub- 
stance-abusing mothers [Ward] 44 (Ja) 

Evaluation of auditory brain-stem response in full-term 
infants of cocaine-abusing mothers [Carzoli] 1013 (Se) 

Meconium for drug testing [Maynard] 650 (Je) 

Occult cocaine exposure in children [Rosenberg] 1430 (De) 

Preliminary report of prenatal cocaine exposure and res- 
piratory distress syndrome in premature infants [Zuck- 
erman] 696 (e) 

Unsuspected cocaine exposure in young children [Khara- 
sch] 204 (Fe) 

Codeine : 

Meconium for drug testing [Maynard] 650 (Je} 

Coitus 

Acquired immunodeficiency’ syndrome and adolescents: 
_ kriowledge, attitudes, and behaviors of runaway and 
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department visits: a randomized trial [Nelson] 440 (Ap) 

Emigration and Immigration 

Differences in infant mortality by race, nativity status, and 
other maternal characteristics [Kleinman] 194 (Fe) 

Employment 

Care of the poor and underserved in America: older ad- 
olescents: a group at special risk [Haggerty] 569 (My) 

Health care for uninsured and underinsured children (let- 
ter) [Kirschner] 1085 (Oc) 

House staff work hours and moonlighting: what do resi- 
dents want?: a survey of pediatric residents in California 
[Cheng] 1104 (Oc) 

Losing time [Pruitt] 607 (Je) 

Encephalitis 

Cat-scratch disease: acute encephalopathy and other neu- 
rologic manifestations (Carithers] 98 (Ja) 

Diphtheria and tetanus toxoids and pertussis vaccine lit- 
igation (letter) [Lokietz] (reply) [Fulginiti] 425 (Ap) 

More.on a myth (letter) [Roman] (reply) [Fulginiti] 717 Jy) 

Vaccine myth and physician handouts (letter) [Lynch] 426, 
(replies) [Cherry, Fulginiti] 426, 427 (Ap) 
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Endemic Nephropathy, Balkan see Balkan Nephropathy 

Endocrine Glands 

Endocrine function in children with human immunodefi- 
ciency virus infection [Schwartz] 330 (Mr) 

Endotoxins 

Endotoxin concentrations in cerebrospinal fluid correlate 
with clinical severity and neurologic outcome of Haemo- 
philus influenzae type b meningitis [Mertsola] 1099 (Oc) 

Hemorrhagic shock and encephalopathy: an entity similar 
to heatstroke (letter) [Conway] 720 Qy) 

Energy Expenditure see Energy Metabolism 

Energy Metabolism 

Physiologic responses to playing a video game [Segal] 1034 
(Se) 

Enterocolitis, Necrotizing see Enterocolitis, Pseudomembra- 
nous 

Enterocolitis, Pseudomembranous 

Characteristics of perinatal cocaine-exposed infants with 
necrotizing enterocolitis (letter) [Downing] 26 (Ja) 

Effect of necrotizing enterocolitis on urinary epidermal 
growth factor levels [Scott] 804 (Jy); correction, 982 (Se) 

Enuresis 

Nintendo enuresis (letter) [Schink] 1094 (Oc) 

Enzyme Tests 

Juvenile dermatomyositis [Tunnessen] 1161 (Oc) 

Eosinophils 

Percentile curves for various hematologic measurements at 
` birth in Arab preterm babies of different gestational ages 
[Haque] 645 (Je) 

Epidemiologic Methods 

Neuroblastoma screening data: an epidemiologic analysis 
[Goodman] 1415 (De) 

Epidermal Growth Factor see Epidermal Growth Factor- 
Urogastrone 

Epidermal Growth Factor-Urogastrone 

Effect. of necrotizing enterocolitis on urinary epidermal 
growth factor levels [Scott] 804 (Jy); correction, 982 (Se) 

Epilepsy 

Cortical resection for children with epilepsy: perspectives 
in pediatrics [Wyllie] 314 (Mr) 

Epilepsy, Focal . 

Cortical resection for-children with epilepsy: perspectives 
in pediatrics [Wyllie] ins (Mr) 

Epinephrine | 

Elevated plasma oreen levels in infants of sub- 
stance-abusing mothers [Ward] 44 (Ja) 

Epistaxis ` 

Safety of a preadolescent basketball program [Gutgesell] 

. 1023 ($ẹ) 

Equipment and Supplies 

Photographing the physically abused child, principles and 
practice [Ricci] 275 (Mr) 

Equipment Safety ` 

Use of infant walkers [AMA Board of Trustees] 933 (Au) 

Erythrocyte Count 

Percentile curves for various hematologic measurements at 
birth in Arab preterm babies of different gestational ages 
[Haque] 645 (Je) 

Erythrocyte Sedimentation see Blood Sedimentation 

Erythrocytes 

Guidelines for auditing pediatric blood transfusion prac- 
tices [Blanchette] 787 (Jy) 

Transfusion therapy i in neonates [Strauss] 904 (Au) 

Erythromycin 

Impetigo [Esterly] 125 (Fe) 

Escherichia coli Infections 

Escherichia coli bacteremia in children: a review of 91 cases 
in 10 years [Bonadio] 671 (Je) 

Esophageal Achalasia 

Testing the psychogenic vomiting diagnosis: four pediatric 
patients [Gonzalez-Heydrich] 913 (Au) 

Esophageal Motility Disorders 

Esophageal motility in children with Hirschsprung’s dis- 
ease [Staiano] 310 (Mr) 

Esophageal Sphincter see Esophagogastric Junction 

Esophagogastric Junction 


Esophageal motility.in children with Hirschsprung’s dis- - 


ease [Staiano] 310 (Mr) 

Value of subject height in predicting lower esophageal 
sphincter location [Staiano] 1424 (De) 

Ethics, Medical 

Medical ethics issues survey of residents in 5 pediatric 
training programs [White] 161 (Fe) 

Treatment withdrawal.in neonates (letter) [Byrne] 1223 
(No) 

Ethnic Groups 

Breast-feeding initiation in a triethnic population [Bee] 306 
(Mr) 

Prevalence and impact of chronic illness among adoles- 
cents [Newacheck] 1367 (De) 

Ethosuximide 

Effect of valproic acid on plasma carnitine levels [Opala] 
999 (Se) 

Evaluation Studies 

Support services for pediatric trainees: a survey of training 
program directors [Bergman] 1002 (Se) 

Evoked Potentials, Auditory, Brain Stem 

Evaluation of auditory brain-stem response in full-term 
infants of cocaine-abusing mothers [Carzoli] 1013 (Se) 

Evoked Responses, Auditory, Brain Stem see Evoked Po- 


tentials, Auditory, Brain Stem 

Exercise 

Effects af obesity on aerobic fitness in adolescent females 
[Rowland] 764 (Jy) 

Family history of myocardial infarction and hemodynamic 
responses to exercise in young black boys [Treiber] 1029 
(Se) 

Pediatric cardiac rehabilitation [Balfour] 627 (Je) 

Exercise Test 

Cardiopulmonary exercise testing in children following 
surgery for texralogy of Fallot [Tomassoni] 1290 (No) 

Effects of obesity on aerobic fitness in adolescent females 
[Rowland] 764 (Jy) 

Family history of myocardial infarction and hemodynamic 
responses to exercise in young black boys [Treiber] 1029 
(Se) 

Pediatric cardiac rehabilitation [Balfour] 627 (Je) 

Exhibits 

Exhibitor ‘giveaways’: a curmudgeon’s view (letter) [Berger] 
427 (Ap) 

Extracorporeal Membrane Oxygenation 

Poverty and the health of American children: implications 
for academic pediatrics [Johnston] 507 (My) 

Eye Abnormalities 

Brain and ocular abnormalities in infants with in utero 

` exposure tọ cocaine and other street drugs [Dominguez] 
688 (Je) 


F 
Face 
Antley-Bixler syndrome Butler] 701 Je) 
Facial Neoplasms 


Syringomas in Down syndrome (letter) [Feingold] 966 (Se) 

Facial Nerve 

Herpes zoster 3ticus (letter) [Rathore] 722 (Jy) 

Facial Paralysis 

Herpes zoster oticus (letter) [Rathore] 722 (Jy) 

Factor VII 

Guideiines for auditing pediatric blood transfusion prac- 
tices [Blanc ette] 787 (Jy) 

Factor IX 

Guidelines for auditing pediatric blood transfusion prac- 
tices [Blanck.ette] 787 (Jy) 

Faculty, Medical 

Clinic attendir g: teaching strategies for patient encounters 
[Schmitt] 977 (Se) 

Hand washing in pediatric ambulatory settings: an incon- 
sistent prac-ice [Lohr] 1198 (Oc) 


. Medical ethics issues survey of residents in 5 pediatric 


training prcgrams [White] 161 (Fe) 

Part-time Peg who, me? [Ferry] 852 (Au) 

Pediatric program director: an analysis of the role and its 
problems [Weiss] 449 (Ap) 

Priorities in academic pediatrics (letter) [Jacobs] (reply) 
[Goetzman? 845 (Au) 

Regicnal pediatric approach to the epidemic of social ills 
within our cities [Nelson] 505 (My) 

Resident, facclty, and residency program development: an 
integrated approach through annual retreats [Winter] 
1191 (Oc) 

Tell the whole story [Johnson] 135 (Fe) 

Fallot’s Tetralogy see Tetralogy of Fallot 

Falls, Accidemtal see Accidental Falls 

Family 

Barri2rs to medical care for homeless families compared 
with housed poor families [Wood] 1109 (Oc) 

Challenge of caring for indigent children with rheumato- 
logic diseases [Miller] 554 (My) 

Child abuse and neglect: critical first steps in response to 
a national emergency: the report of the US Advisory 
Board on Child Abuse and Neglect [Krugman] 513 (My) 

Comments ån life after residency (letter) [Brent] 597 (Je) 

Detection of alcoholism in hospitalized children and their 
families [Duggan] 613 ge) 

Family history fails to identify many children with severe 
hypercholesterolemia [Starc] 61 (Ja) 

Family histozy of myocardial infarction and hemodynamic 
responses to exercise in young black boys [Treiber] 1029 
(Se) 

Grampa, can I get something that I'd like? [Strong] 1355 
(De) 

Guidelines for safe transportation of children in wheel- 
chairs [Disaudio] 653 (Je) 

Health cadre for pregnant women and young children [Be- 
h:man] 572 (My) 

Human immunodeficiency virus transmission by child sex- 
ual abuse [Gutman] 137 (Fe) 

Medical ethics issues survey of residents in 5 pediatric 
training programs [White] 161 (Fe) 

Occult cocaine exposure in children [Rosenberg] 1430 (De) 

Pediatric acquired immunodeficiency syndrome, poverty, 
and national priorities [Heagarty] 527 (My) 

Peciatric human immunodeficiency virus infection and the 
acquired immunodeficiency syndrome: a health care cri- 
sis of children and families [Van Dyke] 529 (My) 

Survey of the health‘of homeless children in Philadelphia 
shelters [Parker] 520 (My) 

Tattooing behavior in adolescence: a comparison study 
[Farrow] 184 (Fe) 


Subject Index 


Testing the psychogenic vomiting diagnosis: four pediatric 
patients [Gonzalez-Heydrich] 913 (Au) 

Tracking of elevated blood pressure values in adolescent 
athletes at 1-year follow-up [Tanji] 665 (Je) 

Your child's best friend: TV or not TV? (letter) [Bader] 
(reply) [Stiehm] 963 (Se) 

Youth alienation as an emerging pediatric health care issue 
[Farrow] 491 (My) 

Family Planning 

Challenge of care for the poor and underserved in the 
United States: an American College of Obstetricians and 
Gynecologists perspective on access to care for under- 
served wamen [Davidson] 546 (My) 

Family Practice 

Family physicians and neonatology (letter) [McIntyre] (re- 
ply) (DiTraglia] 963 (Se) 

Fat Necrosis , 

Subcutaneous fat necrosis of the newborn [Vera] 1047 (Se) 

Fatty Acids l 

Taurine decreases fecal fatty acid and sterol excretion in 
cystic fibrosis: a randomized dcuble-blind trial [Smith] 
1401 (De) 

Fatty Acids, Unsaturated 

Serum lipid concentrations in subjects with phenylketo- 
nuria and their families [DeClue] 1266 (No) 

Feces 

Rice solution and World Health O-ganization solution by 
gastric infusion for high stool output diarrhea [Mota- 
Hernandez] 937 (Au) 

Taurine decreases fecal fatty acid and steral excretion in 
cystic fibrosis: a randomized double-blind trial [Smith] 
1401 (De) 

Fees and Charges 

Cardiac care for infants: determinants of hospital charges 
for acute care [Pearson] 1397 (De) 

Fetal Alcohol Syndrome 

Fetal alcohol syndrome: misplaced emphasis (letter) [Hess] 
(reply) [Little] 721 (fy) 

Fetal Development 

Studies in fetal malnutrition [Crosty] 871 (Au) 

Fetal Distress 

How much of neonatal encephalopathy is due to birth 
asphyxia? [Nelson] 1325 (No) 

Fetal Growth Retardation 

Prevalence of birth defects among low-birth-weight in- 
fants: a population study [Mili] 1313 (No) 

Fetal Monitoring 

How much of neonatal encephalopathy is due to birth 
asphyxia? [Nelson] 1325 (No) 

Fetus 

Nevus flammeus: discordance in monozygotic twins 
[Shamir] 85 (Ja) 

Fever 

‘H’ in hemorrhagic shock and encephalopathy syndrome 
(letter) [Roscelli] 720 Jy) 

Hemorrhagic shock and encephalopathy: an entity similar 
to heatstroke (letter) [Conway] 720 (Jy) 

Hydrocele in Kawasaki disease: importance in early rec- 
ognition of atypical disease (letter; [Kabani] 1348 (De) 
Hyperpyrexia, hemorrhagic shock and encephalopathy, 

and creatinine phosphokinase (letter) [Dupee] 719 (Jy) 

Fibroma 

Thorn-induced dseudotumor of the tibia [Kozlowski] 1159 
(Oc) 

Fingersucking 

Send Linus to me (letter) [Szonyi] (reply) [Friman] 1227 
(No) 

Thumb-sucking (letter) [Lubicky] 845, (reply) [Friman] 846 
(Au) 

Finland 

Causes of hosp:tal-treated acute lower respiratory tract 
infection in children [Nohynek] 618 (Je) 

Epidemic nephropathy in children [Lautala] 1181 (Oc) 

Fluid Therapy 
Improved speed and accuracy of calculations with a pro- 

` grammable calculator in pediatric emergency scenarios 
[Melzer-Lange] 264 (Mr) 

Improvement of leukemic hyperleukocytosis with only fluid 
and allopurinol therapy (letter) [Lascari] 969 (Se) 

Rice solution and World Health Organization səlution by 
gastric infusion for high stool output diarrhea [Mota- 
Hernández] 937 (Au) 

Fluorescent Antinuclear Antibodies se2 Antibodies, Anti- 
nuclear 

Food, Fortified 

How much iron is enough? (letter) [Rogers] (reply) [Fin- 
berg} 598 (Je) 

Rickets caused by vitamin D deficiency in breast-fed in- 
fants in the southern United States [Bhowmick] 127 (Fe) 

Food, Supplemented see Food Fortified 

Foot 

Puncture wound-induced Achromobacter xylosoxidans osteo- 
myelitis of the foot (letter) [Hoddy] 599 (Je) 

Foot Dermatoses 

Acropustulosis of infancy [Friedman] 341 (Mr) 

Football 

Adolescents’ attrition from school-sporsored sports [Du- 
Rant] 1119 (Oc) 

Foramen Magnum 

Neural arch stenosis and spinal cord injury in thanato- 
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phoric dysplasia [Faye-Petersen] 87 (Ja) 

Forecasting 

Evaluation of Bayesian forecasting for individualized gen- 
tamicin dosage in infants weighing 1000 g or less [Lui] 
463 (Ap) 

Optimal positioning of endotracheal tubes for ventilation 
of preterm infants [Rotschild] 1007 (Se) 

Predictors of neurodevelopmental outcome following bron- 
chopulmonary dysplasia [Luchi] 813 (Jy) 

Foreign Bodies 

Pediatric case of Eagle’s syndrome [Holloway] 339 (Mr) 

Thorn-induced pseudotumor of the tibia [Kozlowski] 1159 
(Oc) 

Forensic Medicine 

Pediatric legal medicine: a new venture [Ferry] 255 (Mr) 

Photographing the physically abused child, principles and 
practice [Ricci] 275 (Mr) 

Foundations 

Improving health care for underserved infants, children, 
and adolescents: the Robert Wood Johnson Foundation’s 
experience [Beachler] 565 (My) 

Fractures 

Clavicular fractures in neonates (letter) [Carter] 251, (reply) 
[Joseph] 252 (Mr) 

Clavicular fractures in neonates: frequency vs significance 
(letter) [O’Halloran] (reply) Joseph] 251 (Mr) 

Mineral metabolism and calcitriol therapy in idiopathic 
juvenile osteoporosis [Saggese] 457 (Ap) 

Use of infant walkers [AMA Board of Trustees] 933 (Au) 

Fresh Frozen Plasma see Plasma 

Fringe Benefits see Salaries and Fringe Benefits 

Frontal Lobe 

Cortical resection for children with epilepsy: perspectives 
in pediatrics [Wyllie] 314 (Mr) 

Fryns Syndrome 

Osteochondrodysplasia in Fryns syndrome [Kershisnik] 
656 (Je) 

Fungus Diseases see Mycoses 


G 


Gallstones see Cholelithiasis 

Gastroenteritis 

Acquired methemoglobinemia: the relationship of cause to 
course of illness [Avner] 144:1229(No); correction, 145:158 
Fe) 

Gastroesophageal Reflux 

Gastroesophageal reflux and apnea in prematurely born 
infants during wakefulness and sleep [Ajuriaguerra] 1132 
(Oc) 

Value of subject height in predicting lower esophageal 
sphincter location [Staiano] 1424 (De) 

Gastrointestinal Motility 

Esophageal motility in children with Hirschsprung’s dis- 
ease [Staiano] 310 (Mr) 

Gastrointestinal System 

Escherichia coli bacteremia in children: a review of 91 cases 
in 10 years [Bonadio] 671 Je) 

Hemorrhagic shock and encephalopathy: an entity similar 
to heatstroke (letter) [Conway] 720 (Jy) 

Genetics 

Nevus flammeus: discordance in monozygotic twins 
[Shamir] 85 (Ja) 

Genetics, Medical 

Differences in expression of cystic fibrosis in blacks and 
whites [McColley] 94 (Ja) 

Pediatric perspectives: vistas and vantage points [Bedrick] 
256 (Mr) 

X-linked hypophosphatemia: genetic and clinical corre- 
lates [Hanna] 865 (Au) 

Genital Warts see Condylomata acuminata 

Genitalia 

Ana! fissure produced by examination for sexual abuse 
(letter) [Baker] 848, (reply) [Bays] 849 (Au) 

Gentamicins 

Evaluation of Bayesian forecasting for individualized gen- 
tamicin dosage in infants weighing 1000 g or less [Lui] 
463 (Ap) 

Ventriculitis in newborns with myelomeningocele [Char- 
ney] 287 (Mr) 

Gerber Food Company 

Physicians, formula companies, and advertising: a histor- 
ical perspective [Greer] 282 (Mr) 

Germ Cells 

Pediatric germ cell and human chorionic gonadotropin- 
producing tumors: clinical and laboratory features [En- 
glund] 1294 (No) 

Gestational Age 

Outpatient assessment of infants with bronchiolitis [Shaw] 
151 (Fe) 

Percentile curves for various hematologic measurements at 
birth in Arab preterm babies of different gestational ages 
[Haque] 645 (Je) 

Giardiasis 

Testing the psychogenic vomiting diagnosis: four pediatric 
patients [Gonzalez-Heydrich] 913 (Au) 

Glomerular Filtration Rate 

Effect of low-dose dopamine infusion on cardiopulmonary 
and renal status in premature newborns with respiratory 


distress syndrome [Cuevas] 799 (Jy) 

Paleonephrology and reflux nephropathy: from the ‘big 
bang’ to end-stage renal disease [Kallen] 860 (Au) 

Glomerulonephritis, Focal Sclerosing see Glomeruloscle-o- 
sis, Focal 

Glomerulosclerosis, Focal 

Paleonephrology and reflux nephropathy: from the Tig 
bang’ to end-stage renal disease [Kallen] 860 (Au) 

Glossitis 

Acute glossitis and bacteremia caused by Streptococcus pneu- 
moniae: case report and review (letter) [Stoddard] 598 (Je) 

Glucagon 

Endocrine function in children with human immunodei- 
ciency virus infection [Schwartz] 330 (Mr) 

Gonadotropins, Chorionic 

Pediatric germ cell and human chorionic gonadotropin- 
producing tumors: clinical and laboratory features [En- 
glund] 1294 (No) 

Government Agencies 

Redoing the health care quilt: patches or whole clotk? 
[Cleveland] 499 (My) 

Graft vs Host Disease 

Guidelines for auditing pediatric blood transfusion prac- 
tices [Blanchette] 787 (Jy) 

Gram-Negative Bacteria 

Frequency of infections associated with implanted systems 
vs cuffed, tunneled silastic venous catheters in patients 
with acute leukemia [Severien] 1433 (De) 

Gram-Positive Bacteria 

Frequency of infections associated with implanted systems 
vs cuffed, tunneled silastic venous catheters in patients 
with acute leukemia [Severien] 1433 (De) 

Granulocyte Colony-Stimulating Factor 

Measurement of serum granulocyte colony-stimulating fac- 
tor in a patient with congenital agranulocytosis (Kost- 
mann’s syndrome) [Glasser] 925 (Au) 

Neutropenia in an extremely premature infant treated with 
recombinant human granulocyte colony-stimulating fac- 
tor [Roberts] 808 (Jy) 

Granulocytes 

Guidelines for auditing pediatric blood transfusion prac- 
tices [Blanchette] 787 (Jy) 

Transfusion therapy in neonates [Strauss] 904 (Au) 

Granuloma 

Exacerbation of tinea corporis during treatment with 1% 
clotrimazole/0.05% betamethasone diproprionate (Lot- 
risone) (letter) [Reynolds] 1224 (No) 

Great Britain 

Legalization of drugs of abuse and the pediatrician 
[Schwartz] 1153 (Oc) 

Growth 

Development, growth, and cardiac surgery [Mayer] 33 (Ja) 

Dietary calcium and bone mineral status of children and 
adolescents [Chan] 631 (Je) . 

Effectiveness of growth-promoting therapies: comparison 
among growth hormone, clonidine, and levodopa [Volta] 
168 (Fe) i 

Endocrine function in children with human immunodefi- 
ciency virus infection [Schwartz] 330 (Mr) 

Follow-up of patients who underwent arterial switch re- 
pair for transposition of the great arteries [Mendoza] 40 
Ja) ee 

Growth hormone therapy in hypophosphatemic rickets 
[Wilson] 1165 (Oc) 

Seasonal variation in growth during growth hormone ther- 
apy [Rudolf] 769 (Jy) 

Growth Hormone, Pituitary see Somatotropin 

Gynecology 

Adolescent pelvic examination: an effective practical ap- 
proach [Tolmas] 1269 (No) 

Challenge of care for the poor and underserved in the 
United States: an American College of Obstetricians and 
Gynecologists perspective on access to care for under- 
served women [Davidson] 546 (My) 


H 


Habits 
Send Linus to me (letter) [Szonyi] (reply) [Friman] 1227 


(No) 

Thumb-sucking (letter) [Lubicky] 845, (reply) [Friman] 846 
(Au) 

Haemophilus influenzae 

Acute osteomyelitis in children: reassessment of etiologic 
agents and their clinical characteristics [Faden] 65 (Ja) 

Antibody responses to 4 Haemophilus influenzae type b con- 
jugate vaccines [Kayhty] 223 (Fe) 

Causes of hospital-treated acute lower respiratory tract 
infection in children [Nohynek] 618 (Je) 

Dose-related immunogenicity of Haemophilus influenzae type 
b capsular polysaccharide—Neisseria meningitidis outer 
membrane protein conjugate vaccine [Wong] 742 (Jy) 

DTPimmunization and susceptibility to infectious diseases: 
is there a relationship? [Davidson] 750 (Jy) 

Endotoxin concentrations in cerebrospinal fluid correlate 
with clinical severity and neurologic outcome of Haemo- 
philus influenzae type b meningitis [Mertsola] 1099 (Oc) 

Haemophilus b disease after vaccination with Haemophilus b 
polysaccharide or conjugate vaccine [Frasch] 1379 (De) 

Immunization response varies with intensity of acute lym- 


Subject Index 1457 


phoblastic leukemia therapy [Ridgway] 887 (Au) 

Pneumococcal osteomyelitis and arthritis in children: a 
hospital series and literature review [Jacobs] 70 (Ja) 

Response of 7- to 15-month-old infants to sequential im- 
munization with Haemophilus influenzae type b-CRM;y 
conjugate and polysaccharide vaccines [Rothstein] 898 
(Au) 

Hand Dermatoses 

Acropustulosis of infancy [Friedman] 341 (Mr) 

Handicapped 

Guidelines for safe transportation of children in wheel- 
chairs [DiGaudio] 653 0e) 

Tiny Tim remembered [Callahan] 1355 (De) 

Handwashing 

Hand washing in pediatric ambulatory settings: an incon- 
sistent practice [Lohr] 1198 (Oc) 

Hantaan Virus see Hemorrhagic Fever Virus, Epidemic 

Head Injuries 

Anergy in pediatric head trauma patients [Wilson] 326 (Mr) 

Skateboarding injuries in children: a second wave [Retsky] 
188 (Fe) 

Use of infant walkers [AMA Board of Trustees] 933 (Au) 

Headache 

Prevalence and impact of chronic illness among adoles- 
cents [Newacheck] 1367 (De) 

Health Care Coalitions 

Caring program for children: the Michigan experience 
[Udow] 579 (My) 

Health Care Rationing 

Redoing the health care quilt: patches or whole cloth? 
[Cleveland] 499 (My) 

Treatment withdrawal in neonates (letter) [Byrne] 1223 
(No) 

Health Education 

Acquired immunodeficiency syndrome and adolescents: 
knowledge, attitudes, and behaviors of runaway and 
homeless youths [Sugerman] 431 (Ap) 

Sun protection in newborns: a comparison of educational 
methods [Bolognia] 1125 (Oc) 

Health Manpower 

Health care for uninsured and underinsured children (let- 
ter) [Pearson] 1085 (Oc) 

Resident and nurse practitioners: responding to education 
and patient care needs (letter) [Giardino] 843 (Au) 

Health Policy 

American Academy of Pediatrics response to the growing 
health needs of children [Strain] 536 (My) 

Challenge of care for the poor and underserved in the 
United States: an American College of Obstetricians and 
Gynecologists perspective on access to care for under- 
served women [Davidson] 546 (My) 

Children in and of the streets: health, social policy, and the 
homeless young [Wright] 516 (My) 

Children’s services in an era of budget deficits [Blum] 575 
(My) 

Growing neglect of American children [Maurer] 540 (My) 

Health Promotion 

New initiatives in adolescent health promotion [Elster] 495 
(My) 

Health Services Accessibility : 

American Academy of Pediatrics response to the growing 
health needs of children [Strain] 536 (My) 

Barriers to medical care for homeless families compared 
with housed poor families [Wood] 1109 (Oc) 

Challenge of care for the poor and underserved in the 
United States: an American College of Obstetricians and 
Gynecologists perspective on access to care for under- 
served women [Davidson] 546 (My) 

Challenge of caring for indigent children with rheumato- 
logic diseases [Miller] 554 (My) 

Far from the ideal: the plight of poor children in the United 
States [Fulginiti] 489 (My) 

Growing neglect of American children [Maurer] 540 (My) 

Poverty and cardiac disease in children [Allen] 550 (My) 

Redoing the health care quilt: patches or whole cloth? 
[Cleveland] 499 (My) 

What will it take to fully protect all American children with 
vaccines? [Hinman] 559 (My) 

Health Services Research 

Challenge of care for the poor child: the research agendz 
[Kohl] 542 (My) 

Improving health care for underserved infants, children. 
and adolescents: the Robert Wood Johnson Foundation’s 
experience [Beachler] 565 (My) 

Poverty and the health of American children: implications 
for academic pediatrics Johnston] 507 (My) 

Health Status 

Survey of the health of homeless children in Philadelphia 
shelters [Parker] 520 (My) 

Hearing Disorders 

Evaluation of auditory brain-stem response in full-term 
infants of cocaine-abusing mothers (Carzoli] 1013 (Se) 

Hearing Loss, Partial 

Role of corticosteroid therapy in children with pneumo- 
coccal meningitis [Kennedy] 1374 (De) : 

Hearing Loss, Sensorineural 

Evaluation of auditory brain-stem response in full-term 
infants of cocaine-abusing mothers [Carzoli] 1013 (Se) 

Heart Arrest 

Improved speed and accuracy of calculations with a pro- 
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grammable calculator in pediatric emergency scenarios 
[Melzer-Lange]} 264 (Mr) 

Intraosseous infusion of dobutamine and isoproterenol 
[Bilello] 165 (Fe); correction, 1312 (No) 

Sudden cardiac death (letter) [Pearl] 1223 (No) 

Sudden cardiac death in young athletes: a review [McCaf- 
frey] 177 (Fe) 

Heart Defects, Congenital 

Development, growth, and cardiac surgery [Mayer] 33 (Ja) 

Evolution of surgical treatment for congenital cardiac dis- 
ease [Pigott] 1362 (De) 

Retinopathy of prematurity in infants with cyanotic con- 
genital heart disease [Johns] 200 (Fe) 

Tuberous sclerosis with myocardial and central nervous 
system involvement at birth [Allison] 471 (Ap) 

Heart Diseases 

Cardiac care for infants: determinants of hospital charges 
for acute care [Pearson] 1397 (De) 

Evolution of surgical treatment for congenital cardiac dis- 
ease [Pigott] 1362 (De) 

Lipoprotein profiles in hypercholesterolemic children [Gar- 
cia] 147 (Fe); correction, 515 (My) 

Poverty and cardiac disease in children [Allen] 550 (My) 

Heart Injuries 

Commotio cordis: the single, most common cause of trau- 
matic death in youth baseball [Abrunzo] 1279 (No) 

Heart Murmurs 

Ductal patency in neonates with respiratory distress syn- 
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Subcutaneous. fat necrosis of the newborn [Vera] 1047 (Se) 

Sudden deaths and apparent life-threatening events in 
‘hospitalized neonates presumed to be healthy [Burch- 
field] 1319 (No) . ~ 

Sun protection in newborns: a comparison of educational 
. methods [Bolognia] 1125 (Oc) 

Transfusion therapy in‘neonates [Strauss] 904 (Au): 

Tuberous sclerosis with myocardial and central nervocs 
system involvement at birth [Allison] 471 (Ap) 

Ventriculitis in newborns with myelomeningocele [Char- 
ney) 287 (Mr). 

Infant, Newborn, ‘Diseases 

Fetal alcohol syndrome: misplaced emphasis (letter) [Hess] 
(reply) [Little] 721" dy) 

Infant Nutrition  : 

How much vitamin, D for neonates? [Pittard] 1147 (Oc) 

Practical guide to successful breast-feeding management 
[Freed] 917 (Au) 

Rickets caused by vitamin D deficiency’ in breast-fed in- 
fants in the southern United States [Bhowmick] 127 (Fe) 

Infant, Premature 

Ductal patency in neonates with respiratory distress syn- 
‘drome: a. randomized surfactant trial [Reller] 1017 (Se) 

Effect of low-dose dopamine infusion on cardiopulmonary 
„and renal status in premature newborns with respiratory 
distress syndrome [Cuevas] 799 dy) 

Gastroesophageal reflux and apnea in prematurely born 
infants during wakefulness and sleep [Ajuriaguerra] 1232 
(Oc) 

Neutropenia in an extremely premature infant treated with 
recombinant human ponu ogie colony-stimulating fac- 
tor [Roberts] 808 (Jy) - 


Optimal positioning of endotracheal tubes for ventilation ` 


of preterm infants [Rotschild] 1007 (Se) 

Osteochondrodysplasia in Fryns syndrome [Kershisnik] 
656 .(Je) 

Percentile curves for various hematologic measurements at 
birth iri Arab preterm babies of different gestational ages 
[Haque] 645 (Je) 

Posthemorrhagic hydrocephalus: use of an intravenous- 
, type catheter for cerebrospinal fluid drainage [Marro] 

- 1141 (Oc) , 

Predictors of neurodevelopmental outcome following bron- 
chopulmonary dysplasia [Luchi] 813 Jy) . 

Preliminary report of prenatal cocaine exposure and res- 
piratory distress syndrome in premature infants [Zuck- 
erman] 696'{J e) 

Prevalence of birth defects among low-birth-weight in- 
fants: a population study [Mili] 1313 (No) ` 

Retinopathy of prematurity in infants with cyanotic con- 
‘genital heart disease [Johns] 200 (Fe) 

Transfusion therapy in neonates [Strauss] 904 (Au) 

Infant Walkers see Infant Equipment 

Infant Welfare 

Psychosocial predictors of maternal and infant health among 

adolescent mothers [Boyce] 267 (Mr) 


Influenza Vaccine 

Haemophilus b disease after vaccination with Haemophilus b 
polysaccharide or conjugate vaccine {Frasch] 1379 (De) 

Influenza type.A and B infections in hospitalized pediatric 
patients: who should be immunized? [Serwint] 623 (Je) 
Influenza vaccination in the prevention of acute otitis 
mecia in children [Heikkinen] 445 (Ap) 

Influenza Viruses Type A see Orthomyxoviruses Type A 

Informed Consent ` 

Vaccine myth and physician handouts (letter) [Lynch] 426, 
(replies) [Cherry, Pulginiti] 426, 427 (Ap) 

Infusions, Intravenous 

Efficacy and pharmacokinetics of intravenous immune glob- 
ulin administration to high-risk neonates {Kinney] 1233 
(Ne) : 

Intraosseous infusion of dobutamine and isoproterenol 
[Bilello] 165 (Fe); correction, 1312 (No) 

Is prophylaxis of neonates with intravenous immunoglo- 
bulin beneficial? [Hilly 1229 (No) 

Injections, In-ravenous 

Evaluation of intraosseus vs intravenous antibiotic levels in 

> a porcine model Jaimovich] 946 (Au); correction, 1241 
(No) . 

Inositol Hexaphosphate see Phytic Acid 

Institutional Management Teams ' 

Chief resident training: developing leadership skills for 
- future mecical leaders [Doughty] 639 (Je) 

Insulin-Like Growth Factor I ` 

Endocrine function i in children with human immunodefi- 
ciency virus infection [Schwartz] 330 (Mr) 

Laron-type Cwarfism [Laron] 473 (Ap) . 

easonal variation in growth’ ae growth hormone ther- 
apy [Rudolf] 769 (fy) 

Insurance Benefits 

Current trends in pediatric residency training [Carraccio] 

- 1272 (No) 

Insurance, Eealth 

American Academy of Pediatrics response to the growing 
health needs of children [Strain] 536 (My) 

Barriers to ‘medical care for homeless families compared 
with housed poor:families (Wocd] 1109 (Oc) 

Caring program for children: the Michigan experience 
[Udow] 579 (My) 

Challenge cf care for the poor and underserved in the 
United States: an American College of Obstetricians and 
Gynecologists perspective on access to care for under- 
served women [Davidson] 546 (My) - 

Health care for pregnant women and young children [Be- 
hrman] 572 (My) 

Redoing the health care quilt: patches | or whole cloth? 
[Cleveland] 499 (My) 


Intelligence 


Intellectual development in 12-year-old children treated 
for phenylketonuria [Azen] 35 (Ja) 

Neurodévelopmental outcome of offspring of the diabetic 
mother: need for further research’ (letter) [Goldstein] 602 
` Je) 

Intensive Care, Neonatal 

Efficacy and pharmacokinetics of intravenous immune glob- 
ulin adrrinistration to high-risk neonates [Kinney] 1233 
(No) 


Improving health care provision to neonates i in the United 


States [Ctahlman] 510 (My) 

Medical ethics: issues survey of residents in 5 pediatric 
training programs [White] 161 (Fe) 

Pediatric perspectives: vistas and vantage pont [Bedrick] 
256 (Mr 

Treatment withdrawal in neonates (letter) [Byrne] 1223 
(No) 

Internship and Residency 

Cnief resident training: developing leadership skills for 
future medical leaders [Doughty] 639 (Je) 

Clinic attending: teaching strategies for patient encounters 
[Schmitt] 977 (Se) ` 

Comments on life after residency (letter) [Brent] 597 (Je) 

Current trends in pediatric residency training [Carraccio] 
1272 (No) - 

Eighty-hcur workweek and residency programs: closing 
arguments (letter) [Bedrick] 846 (Au) 

Hand washing in pediatric ambulatory settings: an incon- 
sistent practice [Lohr] 1198 (Oc) 

House staff work hours arid moonlighting: what do resi- 
dents want?: a survey of pediatric residents in California 
[Cheng] 1104 (Oc) 

How are pediatric training programs preparing residents 
for practice? [Greenberg] 1389 (De) 

Medical 2thics issues survey of residents in 5 pediatric 
training programs [White] 161 (Fe) 

New York State health code 405 update (letter) [Daigler] 
428 (Ap) 

Objective structured clinical examination in a pediatric res- 
idency program Joorábchi] 757 Qy) 

Pediatric program director: an analysis. of the role and its 
problems [Weiss] 449 (Ap) ' 

Poverty and the health of American children: implications 
for academic pediatrics [Johnston] | 507 (My). 

Practice management training for pediatric residents [Piatt] 
299 (Mr) 

Priorities in academic pediatrics aia [Jacobs] (reply) 
[Goetzman] 845 ae 


Subject Index 


Resident and nurse practitioners: responding to education 
and patient care needs (letter) [Giardino] 843 (Au) 

Resident, faculty, and residency program development: an 
integrated approach through annual retreats [Winter] 
1191 (Oc) 

School health training during Jediatricresidency [Niebuhr] 
79 (ja) 

Serving the underserved: impact on resident education 
[Berkowitz] 544 (My) 

Support services for pediatric trainees: a survey of training 
. program directors [Bergman] 1002 (Se) 

Interpersonal Relations 

Chief resident training: developing leadership skills for 
future medical ‘leaders [Doughty] 639 (Je! 

Comments on life after residency (letter) [Brent] 597 (Je) 

Intestinal Perforation 

- Neonatal appendicitis with perforation [Ruff] 11 (Ja) 

Intracranial Pressure 

Posthemosrhagic hydrocephalus: use of ar: intravenous- 
type catheter for cerebrospinal fluid drainage [Marro] 
1141 (Oc): , 

Intraoperative Complications 

Development, growth, and cardiac surgery [Mayer] 33 (Ja) 

Intrauterine Growth Retardation see Fetal Growth Retar- 
dation 

Intravenous Infusions see Infusions, Intravenous - 

Intubation, Gastrointestinal 

Rice solution and World Health Ozganizaticn solution by 
gastric infusion for high stool cutput diarrhea [Mota- 
Hernandez] 937 (Au) , 

Intubation, Intratracheal 

Optimal positioning: of endotracheal tubes for ventilation 
of preterm infants [Rotschild] 1€07 (Se) 

Ipecac | 

Demographic and risk factors associated with chronic di- 

eting in adolescents [Story] 994 iSe) 

Iron ' 

How much iron is enough? (letteri [Rogers] (reply) [Fin- 
berg] 598 (Je) 

Total iron-binding capacity in iron poisoning: is it useful? 
[Tenenbein] 437 (Ap) 

Iron Deficiency Anemia see Anemia, Hypochromic 

Isoproterenol l i 

Intraosseous infusion of dobutamine and isoproterenol 
[Bilello] 165 (Fe); correction, 1312 (No) 

Israel * 

Longitudinal study of birth weight and being overweight 
in late adolescence [Seidman] 782 (Jy) 

Seasonal variation in growth during growth hormone ther- 
apy [Rudolf] 769 (Jy) 

Italy - 

Legalization of drugs of abuse and the pediatrician 
fee! 1153 (Qc) 


Jacobi, Abraham 

AJDC is 80 years old: from pedology to pediatrics [Fulginiti] 
11 ga) 

Japan 

Comparative trial of the reactogenicity and immunoge- 
nicity of Takeda acellular pertussis vaccine combined 
with tetanus and diphtheria toxcids: outcome in 3- to 
8-month old infants, 9- to 23-:month-old infants and 
children, and 24- to 30-month-ald children [Kimura] 
734 (Jy) 

Neuroblastoma screening data: an epidemiologic analysis 
[Goodman] 1415 (De) 

Jaundice 

Gallstones in children: characterization by age, etiology, 

~ and outcome [Reif] 105 (Ja) 

Jaundice, Neonatal 

Direct bilirubin measurements in jaundiced term newborns: 
a reevaluation [Newman] 1305 (No) 

Practical guide to successful breast-feeding management 
[Freed] 917 (Au) 

Jervell-Lange Nielsen Syndrome see Long QT Syndrome 

Jurisprudence ` 

Diphtheria and tetanus toxoids and pertussis vaccine 
litigation (letter) {Lokietz] (reply) [Pulginiti) 425 Te 


K 


Kawasaki Disease see Mucocutaneous Lymph Node Syn- 
drome l 

Ketoconazole 

Myopathy associated with ketoconazole treatment (letter) 
[Garty] 970 (Se) 

Kidney 

Effect a low-dose dopamine infusion on cardiopulmonary 
and renal status in premature newborns with respiratory 
distress syndrome [Cuevas] 799 (7) 

50-year follow-up of childhood plumbism: hypertension, 
renal function, and hemoglobin levels among survivors 
[Hu] 681 Je) 

Kidney Concentrating Ability 

Medical management of postobstructive poly-ria (letter) 
[Smoyer] 1345 (De) 

Kidney Diseases ` 

Paleoriephrology and reflux nephropathy: from the ‘big 
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bang’ to end-stage renal disease [Kallen] 860 (Au) 
Kidney Failure, Acute 


_50-year follow-up of childhood plumbism: hypertension, 


renal function, and hemoglobin levels among survivors 


[Hu] 681 Je) 


| Kidney Failure, Chronic 


Paleonephrology and reflux nephropathy: from the big 
bang’ to end-stage renal disease [Kallen] 860 (Au) 

Knee 

Exacerbation of tinea corporis during treatment with 1% 
clotrimazole/0.05% betamethasone aa (Lot- 
risone) (letter) [Reynolds] 1224 (No) 

Knee Injuries 

Adolescents‘ attrition from school-sponsored sports [Du- 
Rant] 1119 (Oc) 

Kostmann’s Syndrome see Agranulocytosis 


L 


Labor Stage, Second 

Clavicular fractures in neonates (letter) [Carter] 251, (reply) 
[Joseph] 252 (Mr) 

Clavicular fractures in neonates: frequency vs significance 
(letter) [O'Halloran] (reply) Joseph] 251 (Mr) 

Laboratories ' . 

Cholesterol testing in the physician’s office: accuracy as- 
sessment (letter) [Rifai] 1087 (Oc) 

Lactation 

Fractical guide to successful breast-feeding management 
(Freed] 917(Au) * 

Language - 

Véord choice (letter) [Gorlick] (reply) [Hong] 724 (Jy) 

Laparoscopy see Peritoneoscopy 

Laparotomy : ` 

Neonatal appendicitis with perforation [Ruff] 111 Qa) 

Laron-Type Dwarfism see Dwarfism 

Larva Migrans, Visceral 

Visceral larva migrans [Ponder] 699 Qe) 

Lasers 

Treatment of ulcerated hemangiomas with pulsed tunable 
„dye laser [Morelli] 1062 (Se) 

Laxatives see Cathartics 

Lead a 

50-year follow-up of childhood plumbism: hypertension, 
renal function, and hemoglobin levels among survivors 
[Hu] 681 Qe) 

Lead Poisoning 

5(-year follow-up of childhood plumbism: hypertension, 
renal function, and hemoglobin levels among survivors 
[Hu] 681 Je) 

Lead poisoning in children with developmental disabilities 
(letter) [Sulkes} 602 ge) i 

Leadership . 

Chief resident training: developing leadership skills for 
future medical leaders [Doughty] 639 (Je) 

Learning 

Comparison of a computer tutorial with other methods for 

‘ teaching well-newborn care [Desch] 1255 (No) . 

Women in medicine: fantasies, dreams, myths, and real- 
ities [DeAngelis] 49 (Ja) . . 

Learning Disorders 

Minor malformations, hyperactivity, and learning disabil- 
ities [Accardo] 1184 (Oc) 

Lecithins see Phosphatidylcholines 

Leg Injuries 

Skateboarding injuries in children: a second wave [Retsky] 
188 (Fe) 

LEGAL MEDICINE 

Legalization of drugs of abuse and the pediatrician 
[Schwartz] 1153 (Oc) 

Photographing the physically abused child, principles and 
practice [Ricci] 275 (Mr) 

Legislation 

Guidelines for safe transportation of children in wheel- 
chairs [DiGaudio] 653 (Je) 

Hcuse staff work hours and moonlighting: what do resi- 
dents want?: a survey of pediatric residents in California 
[Cheng] 1104 (Oc) 


‘Legalization of drugs of abuse and the pene 


[Schwartz] 1153 (Oc) 

Skateboarding i injuries in children: a second wave [Retsky] 
188 (Fe) 

Leishmania donovani 

Mediterranean visceral leishmaniasis: a frequently un- 
recognized imported disease (letter) [Mahieu] 1225 
(No) 

Leishmaniasis, Visceral 

Mediterranean visceral leishmaniasis: a frequently un- 
r2acognized imported disease (letter) [Mahieu] 1225 
(No) 

Leukemia, Lymphoblastic, Acute see Leukemia, Lympho- 
cytic, Acute oie 

Leukemia, Lymphocytic, Acute 

Frequency of infections associated with implanted systems 


vs cuffed, tunneled silastic venous catheters in patients _ 


with acute leukemia [Severien] 1433 (De) 
Immunization response varies with intensity of acute lym- 

phoblastic leukemia therapy [Ridgway] 887 (Au) 
Improvement of leukemic hyperleukocytosis with only fluid 


and allopurinol therapy (letter) [Lascari] 969 (Se) 
Leukemia, Myelocytic, Acute 
Frequency of infections associated with implanted systems 
vs cuffed, tunneled silastic venous catheters in patients 
with acute leukemia [Severien] 1433 (De) 


_ Improvement of leakemichyperleukocytosis with only fluid 


and allopurinol therapy (letter) [Lascari] 969 (Se) 


- Leukocyte Count 


Factors affecting outcome in meningococcal infections [Te- 
soro] 218 (Fe) 

Improvement of leukemic hyperleukocytosis with only fluid 
and allopurinol therapy (letter) [Lascari] 969 (Se) 

Percentile curves for various hematologic measurements at 
birth in Arab preterm babies of different gestational ages 
[Haque] 645 (Je) 

Leukocytosis 

Improvement of leukemic hy perleukocytosis with only fluid 
and allopurinol therapy (letter) [Lascari] 969 (Se) 

Levodopa 

Effectiveness of growth-promoting therapies: comparison 
among growth hormone, clonidine, and levodopa [Volte] 
168 (Fe) ` 

Liability, Legal 

Diphtheria and tetanus toxoids and pertussis vaccine 
litigation (letter) [Lokietz] (reply) [Fulginiti] 425 (Ap) 

More on a myth (letter) [Roman] (reply) [Fulginiti] 717 Jy) 

Redoing the health care quilt: patches or whole cloth? 
[Cleveland] 499 (My) 

Vaccine myth and physician handouts (letter) [Lynch] 426, 
(replies) [Cherry, Fulginiti] 426, 427 (Ap) 

Lichen Sclerosus et Atrophicus 

Lichen sclerosus etatrophicusin children [Loening-Baucke] 
1058 (Se) 

Life Support Care 

Medical ethics issues- survey of residents in 5 pediatric 
training programs [White] 161 (Fe) 

Ligaments 

Pediatric case of Eagleʻs syndrome [Holloway] 339 (Mr) 

Linkage (Genetics) 

Lowe's ‘syndrome [Loughead] 113 (Ja) 

Lip 

Optimal positioning of endotracheal tubes for ventilation 
of preterm infants [Rotschild] 1007 (Se) 

Lipopolysaccharides 

Endotoxin concentrations in cerebrospinal fluid correlate 
with clinical severity and neurologic outcome of Hae- 
mophilus influenzae type b meningitis [Mertsola] 109¢ 
(Oc) 

Hemorrhagic shock and encephalopathy: an entity similar 
to heatstroke (letter) [Conway] 720 Jy) 

Lipoproteins, HDL Cholesterol 

Lipoprotein profiles in hypercholesterolemic children [Gar- 
cia] 147 (Fe); correction, 515 (My) 


Serum lipid concentrations in subjects wich phenylketo- 


nuria and their families [DeClue] 1266 (No) 

Lipoproteins, LDL Cholesterol 

Lipoprotein profiles in hypercholesterolemic children {Gar- 
cia] 147 (Fe); correction, 515 (My) 

Serum lipid concentrations in subjects with phenylketo- 
nuria and their families [DeClue] 1266 (No) 

Literacy Programs see Education 

Literature 

Tiny Tim remembered [Callahan] 1355 (De) 

Liver. l 

Misdiagnosis of Reye’s-like ness (letter) Bory 964 
(Se) 

Long QT Syndrome 

Sudden cardiac death (letter) [Pearl] 1223 (No) 

Sudden cardiac death in young athletes: a review [McCaf- 
frey] 177 (Fe) 

Lorazepam 

Survey of antiemetic use in children with cancer [van Hoff] 
773 (Jy) 

Lowe Syndrome see Oculocerebrorenal Syndrome 

Lumbar Puncture see Spinal Puncture 

Lung ' 

Hypoplastic left upper lobe [Al-Salem] 821 (Jy) 

Lung Capacity, Total see Total Lung Capacity 

Lung Diseases 

Influenza ‘type A and. B infections in hospitalized pedi- 
atric patients: who should be immunized? [Serwint] 
623 (Je) 

Lupus Erythematosus, Systemic 

Challenge of caring for indigent children with rheumato- 
logic diseases [Miller] 554 (My) 

Lymphadenopathy Syndrome see AIDS-Related Complex 

T-Lymphocyte Subsets 

Anergy in pediatric head trauma patients [Wilson] 326 (Mr) 

Lymphocytes 

Elevated plasma norepinephrine levels in infants of sub- 
stance-abusing mothers [Ward] 44 (Ja) 

Percentile curves for various hematologic measurements at 
birth in Arab preterm babies of different gestational ages 
[Haque] 645 (Je) l 

B-Lymphocytes 

Anergy in pediatric head trauma patients [Wilson] 326 
(Mr) ` 

T-Lymp hocytes 

Pee in pediatric head trauma patients [Wilson] 326 
(Mr) 


Subject Index 1461 


Magic 

Word choice (letter) [Gorlick] (reply) [Hong] 724 (Jy) 

Magnetic Resonance Spectroscopy see Nuclear Magnetic 
Resonance 

Malnutrition see Nutrition Disorders 

Management Teams, Institutional see Institutional Man- 
agement Teams 

Manometry — 

Esophageal motility in children with Hirschsprung’s dis- 
ease [Staiano] 310 (Mr) 

Marfan Syndrome 

Marfanoid children: etiologic heterogeneity and cardiac 
findings [Tayel] 90 ga) 

Sudden cardiac death in young athletes: a review [McCaf- 
frey] 177 (Fe) 

Marijuana Abuse 

Meconium for drug testing [Maynard] 650 (Je) 

Markers, Biological see Biological Markers 

Marriage 

Comments on life after residency (letter) [Brent] 597 Je) 

Differences in infant mortality by race, nativity status, and 
other maternal characteristics [Kleinman] 194 (Fe) 

Maryland 

Home care cost-effectiveness for respiratory technology- 
dependent children [Fields] 729 (Jy) 

Mass Screening 

Lipoprotein profiles in hypercholesterolemic children [Gar- 
cia] 147 (Fe); correction, 515 (My) 

Neuroblastoma screening data: an epidemiologic analysis 

` [Goodman] 1415 (De) 

Mast Cells 

Trimethoprim-sulfamethoxazole oral desensitization in he- 
mophiliacs infected with human immunodeficiency vi- 
rus with a history of Deny. reactions [Kletzel] 
1428 (De) 

Mastitis 

Practical guide to successful breast-feeding management 
[Freed] 917 (Au) 

Maternal Behavior 

Breast-feeding initiation in a triethnic population [Bee] 306 
(Mr) 

Maternal-Fetal Exchange 

Brain and ocular abnormalities in infants with in utero 

` exposure to cocaine and other street drugs [Dominguez] 
688 (Je) 

Elevated plasma norepinephrine levels in infants of sub- 
stance-abusing mothers [Ward] 44 (Ja) 

Meconium for drug testing [Maynard] 650 (Je) 

Preliminary report of prenatal cocaine exposure and res- 

- piratory distress syndrome in premature infants [Zuck- 
erman] 696 (Je) 

Maternal Health Services 

American Academy of Pediatrics response to the growing 
health needs of children [Strain] 536 (My) 

Challenge of' care for the poor and underserved in the 
United States: an American College of Obstetricians and 
Gynecologists perspective on access to care for under- 
served women [Davidson] 546 (My) 

Differences in infant mortality by race, nativity status, and 
other maternal characteristics [Kleinman] 194 (Fe) 

Far from the ideal: the plight of poor children in the United 
States [Fulginiti] 489 (My) 

Fetal alcohol syndrome: misplaced emphasis (letter) [Hess] 
(reply) [Little] 721 Jy) 

Growing neglect of American children [Maurer] 540 (My) 

Health care for pregnant women and young children [Be- 
hrman] 572 (My) 

Improving health care provision to neonates in the United 
States [Stahlman] 510 (My) 

Redoing the health care quilt: patches or whole cloth? 
[Cleveland] 499 (My) 

Maternal Welfare 

Psychosocial predictors of maternal and infant health among 
adolescent mothers [Boyce] 267 (Mr) 

Mead Johnson Company 

Physicians, formula companies, and advertising: a histor- 
ical perspective [Greer] 282 (Mr) 

Measles Vaccine 

Antibody response to MMR vaccination in children who 
received IVIG as neonates (letter) [Ruderman] 425 (Ap) 

Apparent decreased risk of invasive bacterial disease after 
heterologous childhood immunization [Black] 746 (Jy) 

Response of seronegative adults to measles immunization 
(letter) [Braunstein] 969 (Se) 

Meconium 

Meconium for drug testing [Maynard] 650 (Je) 

Medicaid 

American Academy of Pediatrics response to the growing 
health needs of children [Strain] 536 (My) 

Barriers to medical care for homeless families compared 
with housed poor families [Wood] 1109 (Oc) 

Home care cost-effectiveness for respiratory technology- 
dependent children [Fields] 729 (Jy) 

Poverty and cardiac disease in children [Allen] 550 (My) 

Redoing the health care quilt: patches or whole cloth? 
[Cleveland] 499 (My) 

Medical Audit 
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Guidelines for auditing pediatric blood transfusion prac- 
tices [Blanchette] 787 Jy) 

Medical History Taking 

Family history fails to identify many children with severe 
hypercholesterolemia [Starc] 61 (Ja) 

Medical Indigency . 

Barriers to medical care for homeless families compared 
with housed poor families [Wood] 1109 (Oc) 

Caring program for children: the Michigan experience 
[Udow] 579 (My) 

Challenge of caring for indigent children with rheumato- 
logic diseases [Miller] 554 (My) 

Health care for uninsured and underinsured children (let- 
ter) [Davis] 1085 (Oc) 


Redoing the health care quilt: patches or whole cloth? 


[Cleveland] 499 (My) 

Medical Staff, Hospital 

Fetal alcohol syndrome: misplaced emphasis (letter) [Hess] 
(reply) [Little] 721 Jy) 

Medically Underserved Area 

Challenge of care for the poor and underserved in the 
United States: an American College of Obstetricians and 
Gynecologists perspective on access to care for under- 
served women [Davidson] 546 (My) 

Health care for uninsured and underinsured children (let- 
ter) [Pearson] 1085 (Oc) 

Serving the underserved; impact on resident education 
[Berkowitz] 544 (My) 

Medication Errors 

Multilevel model to assess appropriateness of pediatric 

‘ serum drug concentrations [Kraus] 1171 (Oc) 

Mediterranean Sea 

Mediterranean visceral leishmaniasis: a frequently unrec- 

, ognized imported disease (letter) [Mahieu] 1225 (No) 

Megacolon 

Esophageal motility in children with area a s dis- 
ease [Staiano] 310 (Mr) 

Meningitis 

Cautionary note on the use of empiric ceftriaxone for sus- 
pected bacteremia [Wald] 1359 (De) 

Lumbar puncture frequency and cerebrcspinal fluid anal- 
ysis in the neonate [Schwersenski] 54 (Ja) 

Meningitis, Aseptic 

Vasopressin levels in infants during the course of aseptic 
and bacterial meningitis [Padilla] 991 (Se) 


‘Meningitis, Haemophilus ' 


Endotoxin concentrations in cerebrospinal fluid correlate 
with clinical severity and neurologic outcome of Hae- 
mophilus influenzae type b meningitis [Mertsola] 1099 
(Oc) 

Role of corticosteroid therapy in children with pneumo- 
coccal meningitis [Kennedy] 1374 (De) 

Vasopressin levels in infants during the course of aseptic 
and bacterial meningitis [Padilla] 991 (Se) 

Meningitis, Meningococcal 

Factors affecting outcome in meningococcal infections [Te- 
soro) 218 (Fe) ` 

Vasopressin levels in infants during the course of aseptic 
and bacterial meningitis [Padilla] 991 (Se) 

Meningitis, Pneumococcal 

Role of corticosteroid therapy in children with pneumo- 
coccal meningitis [Kennedy] 1374 (De) 

Meningococcal Infections 


` Factors affecting outcome in meningococcal infections [Te- 


soro] 218 (Fe) 

Scoring systems for accurate prognosis of patients with 
meningococcal infections (letter) [Ledere] 1090 (Oc) 

Meningomyelocele f 

Ventriculitis in newborns with myelomeningocele [Char- 
ney] 287 (Mr) 

Mental Disorders 

Factors affecting outcome in meningococcal infections [Te- 
soro] 218 (Fe) 

Mental Retardation 

Lead poisoning in children with developmental disabilities 
(letter) [Sulkes] 602 (Je) 

Mentors 

Women in medicine: fantasies, dreams, myths, and real- 
ities [DeAngelis] 49 (Ja) 

Meta-Analysis 

Surfactant replacement therapy in respiratory distress syn- 
drome: meta-analysis of clinical trials of single-dose sur- 
factant extracts [Hennes] 102 (Ja) 

Metabolic Diseases 

Autosomal recessive lethal infantile cytochrome C oxidase 
deficiency [Eshel] 661 Je) 

Metabolism 

Mineral metabolism and calcitriol therapy in idiopathic 
juvenile osteoporosis [Saggese] 457 :Ap) 

Metcoff, Jack 

Jack Metcoff festschrift [Lewy] 851 (Au) Studies in fetal 
malnutrition [Crosby] 871 (Au) 

Methemoglobinemia 


_ Acquired methemoglobinemia: the relationship of cause to 


course of illness [Avner] 144:1229(No}; correction, 145:158 
(Fe) 

Methylphenidate 

Stimulant medication and attention deficit-hyperactivity 
disorder: the child’s perspective [Bcwen] 291 (Mr) 

Metoclopramide 


Survey af antiemetic use in children with cancer [van Hoff] 
773 Oy) 
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Effect of valproic acid on plasma carnitine levels [Opala] 
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Child welfare: the phantom of the health care system (let- 
ter) [Pidcock] 843 (Au) 
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shelters [Parker] 520 (My) 
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lates [Hanna] 865 (Au) 

Phosphatidylcholines 

Markedly immature lecithin-sphingomyelin ratio at term 
and congenital hypothyroidism (letter) [Cohen] 1227 (No) 

Phosphatidylglycerols 
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Low serum calcium and high parathyroid hormone levels 
in neonétes fed ‘humanized’ cow’s milk-based formula 
[Specker] 941 (Au) 
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Photographing the physically abused child, principles and 
practice [Ricci] 275 (Mr) 

Photosens:tivity Disorders 

Gallstones in children (letter) [Todd] 971 (Se) 

Physical Examination 

Adolescert pelvic examination: an effective practical ap- 
proach Tolmas] 1269 (No) 

Anal fissure produced by examination for sexual abuse 
(letter) Baker] 848, (reply) [Bays] 849 (Au) 

Clinic attending: teaching strategies for patient encounters 
[Schmitt] 977 (Se) 

Outpatient assessment of infants with bronchiolitis [Shaw] 
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[Rowland] 764 (Jy) 

hysiologic responses to playing a video game [Segal] 1034 
(Se) 

hysician-Patient Relations 

reatment withdrawal in neonates (letter) [Byrne] 1223 
(No) 
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arguments (letter) [Bedrick] 846 (Au) 
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[MacDonald] 609 (Je) 
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[Goetzman] 845 (Au) 
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tesident and nurse practitioners: responding to education 
and patient care needs (letter) [Giardino] 843 (Au) 
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299 (Mr) 
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iupport services for pediatric trainees: a survey of training 
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Nomen in medicine: fantasies, dreams, myths, and real- 
ities [DeAngelis] 49 (Ja) 
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Zinc deficiency: a public health problem? [Sandstead] 853 
(Au) 
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(letter) [Sulkes] 602 Je} 

*ICTURE OF THE MONTH 

Acrodermatitis enteropathica [Schneider] 211 (Fe) 

Acropustulosis of infancy [Friedman] 341 (Mr) 

Antley-Bixler syndrome [Butler] 701 (Je) 

fenoch-Schénlein Purpura [Tunnessen] 823 Qy) 
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ityriasis rosea [Tunnessen] 1441 (De) 

Subcutaneous fat necrosis of the newborn [Vera] 1047 (Se) 

Pituitary Gland 

Endocrine function in children with human immunodefi- 
ciency virus infection [Schwartz] 330 (Mr) 

Pityriasis 

Pityriasis ros2a [Tunnessen] 1441 (De) 

Plants 

Thorn-induced pseudotumor of the tibia [Kozlowski] 1159 
(Oc) 

Plasma 

Guidelines for auditing pediatric slood transfusion prac- 
tices [Blanchette] 787 (ly) 

Plasmapheresis 

Association of pauciarticular juvenile arthritis and myas- 
thenia gravis [Glass] 1176 (Oc) 

Platelet Aggregation 

Variant form of thrombasthenia [Tarantino] 1053 (Se) 
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Percentile curves for various hematologic measurements at 
birth in Arab preterm babies of different gestational ages 
[Haque] 645 (Je) 

Platelet Membrane Glycoproteins 

Variant form of thrombasthenia [Tarantino] 1053 (Se) 

Platelets see Blood Platelets 
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Grampa, can I get something that I'd like? [Strong] 1355 
(De) 

Nintendo enuresis (letter) [Schink] 1094 (Oc) 

Physiologic responses to playing a video gare [Segal] 1034 
(Se) 

Pleural Effusion 

Reexpansion pulmonary edema (letter) [Jardine] 1092 (Oc) 

Pneumococcal Infections 

Pneumococcal osteomyelitis and arthritis in children: a 
hospital series and literature review [Jacobs] 70 (Ja) 

Pneumocystis carinii Pneumonia see Pneumonia, Pneumo- 
cystis carinii 
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Causes of hospital-treated acute lower respiratory tract 
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infection in children [Nohynek] 618 (Je) 

Cavitary pneumonia due to Arcanobacterium hemolyticum 
[Waller] 209 (Fe) 

Pneumonia, Pneumocystis carinii 

Predicting risk of Pneumocystis carinii 

pneumonia in human immunodeficiency virus-infected chil- 
dren [Rutstein] 922 (Au) 
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Reexpansion pulmonary edema (letter) [Jardine] 1092 (Oc) 

Surfactant replacement therapy in respiratory distress syn- 
drome: meta-analysis of clinical trials of single-dose sur- 
factant extracts [Hennes] 102 (Ja) 
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heterologous childhood immunization [Black] 746 (Jy) 
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(Au) 
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Third pattern of diseas2 progression in children infected 
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Antibody responses to 4 Haemophilus influenzae type b con- 
jugate vaccines [Kayhty] 223 (Fe) 

Dose-related immunogenicity of Haemophilus influenzae type 
b capsular polysaccharide—Neisseria meningitidis outer 
membrane protein conjugate vaccine [Wong] 742 (Jy) 
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(Au) 

Polyuria 

Medical management of postobstructive polyuria (letter) 
[Smoyer] 1345 (De) 

Porphyria 

Gallstones in children oo [Todd] 971 (Se) 

Postoperative Care 

Cardiopulmonary exercise testing in children following 
surgery for tetralogy of Fallot [Tomassoni] 1290 (No) 

Follow-up of patients who underwent arterial switch re- 
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Ja) 2 
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Gallstones in children: characterization by age, etiology, 
and outcome [Reif] 105 (ja) 

Late cholangitis after successful surgical repair of biliary 
atresia [Gottrand] 213 (Fe) 

Postpartum Period see Puerperium 
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Paleonephrology and reflux nephropathy: from the ‘big 
bang’ to end-stage renal disease [Kallen] 860 (Au) 
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American Academy of Pediatrics response to the growing 
health needs of children [Strain] 536 (My) 

Barriers to medical care for homeless families compared 
with housed poor families [Wood] 1109 (Oc) 

Care of the poor and underserved in America: older ad- 
olescents: a group at special risk [Haggerty] 569 (My) 
Challenge of care for the poor and underserved in the 
United States: an American College of Obstetricians and 
Gynecologists perspective on access to care for under- 

served women [Davidson] 546 (My) 

Challenge of care for the poor child: the research agenda 
[Kohl] 542 (My) 

Challenge of caring for indigent euaren with rheumato- 
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Children in and of the streets: health, social policy, and the 
homeless young [Wright] 516 (My) 

Children’s services in an era of budget deficits [Blum] 575 
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States [Fulginiti] 489 (My) 
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Oral water intoxication in infants: an American epidemic 
[Keating] 985 (Se) 
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Poverty and cardiac disease in children [Allen] 550 (My) 

Poverty and the health of American children: implications 
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299 (Mr) 

Predictive Value of Tests 

Predicting risk of Pneumocystis carinii 

pneumonia inhuman immunodeficiency virus-infected chil- 
dren [Rutstein] 922 (Au) 

Prednisone 
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Child survival and perinatal infections with human im- 
munodeficiency virus [Bennett] 1242 (No) 

Elevated plasma norepinephrine levels in infants of sub- 
stance-abusing mothers [Ward] 44 (Ja) 

Increased transient tachypnea of the newborn in infants 
with asthmatic mothers [Schatz] 156 (Fe) i 
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Vertical transmission of human immunodeficiency virus 
from seronegative or indeterminate mothers [Johnson] 
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Women in medicine: fantasies, dreams, myths, and real- 
ities [DeAngelis] 49 (Ja) 

Pregnancy Complications 

Zinc deficiency: a public health problem? [panneted] 853 
(Au) 
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Challenge of care for the poor and underserved in the 
United States: an American College of Obstetricians and 
Gynecologists perspective on access to care for under- 
served women [Davidson] 546 (My) 

Complex problem: complex solutions [McAnarney] 429 (Af) 

Differences in infant mortality by race, nativity status, and 
other maternal characteristics [Kleinman] 194 (Fe) 
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Growing neglect of American children [Maurer] 540 (My) 

Improving health care provision to neonates in the United 

_ States [Stahlman] 510 (My) 

Psychosocial predictors of maternal and infant health among 
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Pregnancy in Diabetes 

Neurodevelopmental outcome of offspring of the diabetic 
mother: need for further research (letter) [Goldstein] 602 
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Pregnancy-Specific beta 1-Glycoprotein 

Pediatric germ cell and human chorionic gonadotropin- 
producing tumors: clinical and laboratory features [En- 
glund] 1294 (No) 
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Women in medicine: fantasies, dreams, myths, and real- 
ities [DeAngelis] 49 (Ja) 

Prenatal Care 

Complex problem: complex solutions [McAnarney] 429 (Ap) 

Practical guide to successful breast-feeding management 
[Freed] 917 (Au) 

Studies in fetal malnutrition [Crosby] 871 (Au) 
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Congenital syphilis associated with negative results of ma- 
ternal serologic tests at delivery (letter) [Sánchez] 967 
(Se) 

Major congenital neurologic malformations (letter) [Ryals] 
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exposure to cocaine and other street drugs [Dominguez] 
688 (Je) 

Evaluation of auditory brain-stem response in full-term 
infants of cocaine-abusing mothers [Carzoli] 1013 (Se) 
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Ventriculitis in newborns with myelomeningocele [Char- 
ney] 287 (Mr) 
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Adolescents with chronic illness [Perrin] 1361 (De) 

Prevalence and impact of chronic illness among adoles- 
cents [Newacheck] 1367 (De) 
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Acquired ‘immunodeficiency syndrome and adolescents: 
knowledge, attitudes, and behaviors of runaway and 
homeless youths [Sugerman] 431 (Ap) 

American Academy of Pediatrics response to the growirg 
health needs of children [Strain] 536 (My) 

Apparent decreased risk of invasive bacterial disease after 
heterologous childhood immunization [Black] 746 (Jy) 

Differences in infant mortality by race, nativity status, and 
other maternal characteristics [Kleinman] 194 (Fe) 

Efficacy and pharmacokinetics of intravenous immune glob- 
ulin administration to high-risk neonates [Kinney] 1233 
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Improving health care provision to neonates in the United 
States [Stahlman] 510 (My) 

Influenza vaccination in the prevention of acute otitis m2- 
dia in children [Heikkinen] 445 (Ap) 

New initiatives in adolescent health promotion [Elster] 495 
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Regional pediatric approach to the epidemic of social ills 
“within our cities [Nelson] 505 (My) 
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More on the P value (letter) [Coulter] (reply) [Brown] 249 
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Multiple comparisons and P values (letter) [Newman] 250 
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Factors affecting outcome in meningococcal infections [Te- 
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Scoring systems for accurate prognosis of patients with 
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‘with human immunodeficiency virus (letter) [Katz] 1347, 
(reply) [Blanche] 1348 (De) 
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_ teaching well-newborn care [Desch] 1255 (No) 
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"1272 (No) 
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Prostaglandin Synthase 

Medical. management of postobstructive polyuria (letter) 
[Smoyer] 1345 (De) 
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homeless youths [Sugerman] 431 (Ap) 
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Gallstones in children (letter) [Todd] 971 (Se) 
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Pityriasis rosea [Tunnessen] 1441 (De) 

Pseudomonas aeruginosa , 

Acute osteomyelitis in children: reassessment of etiologic 
„agentė and their'clinical characteristics [Faden] 65 (Ja) 
Differencés in‘ expression of cystic fibrosis in packs and 

whites {McColley]' 94 (Ja) " 
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Women i in medicine: fantasies, dreams, myths, and real- 
ities [DeAngelis] 49 (Ja) 

Psychophysiologic Disorders 

Testing the psychogenic vomiting diagnosis: four pediatric 
patients [Gonzalez-Heydrich] 913 (Au) 

Psychosocial Support Systems see Social ‘Support 

Psychosomatic Disorders see Psychophysiologic Disorders 

Puberty, Precocious i 
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producing tumors: clinical and laboratory features [En- 
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Child abuse and neglect: critical first steps in response to 
a national emergency: the report of the US Advisory 
Board on Child Abuse and Neglect [Krugman] 513 (My) 

Children in and of the streets: health, social policy, and the 
homeless young [Wright] 516 (My) 
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Cardiopulmonary exercise testing in children following 
surgery for tetralogy of Fallot [Tomassoni] 1290 (No) 
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Effect of low-dose’ dopamine infusion on cardiopulmonary 
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aged 5 years or older [Lepage] S (No) 

Pulse Oximetry see Oximetry 
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Kataraman] 1310 (No) `” 

Prevalence and impact of chronic illness among adoles- 
cents [Newacheck] 1367 (De) 
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[Waller] 209 (Fe) . 
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Thorn-induced pseudotumor of the tibia [Kozlowski] 1159 
(Oc) : 
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system involvement at birth [Allison] 471 (Ap) 
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Acellular pertussis vaccines: efficacy and evaluation of clin- 
ical case definitions [Blackwelder] 1285 (No) 
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drome: a randomized surfactant trial [Reller] 1017 (Se) 

Efficacy and pharmacokinetics of intravenous immune glob- 
ulin administration to high-risk neonates ney 1233 
(No) 

Immunogenicity of tetravalent rhesus rotavirus vaccine 
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(Au) 
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Improving the use of early follow-up care after emergency 
department visits: a randomized trial [Nelson] 440 (Ap) 

Taurine decreases fecal fatty acid and sterol excretion in 
cystic fibrosis: a randomized double-blind trial [Smith] 
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Clinic-based intervention to promote ENAR a pilot study 
[Needlman] 881 (Au) 

Comparison of a computer tutorial with other methods for 
teaching well-newborn care [Desch] 1255 (No) 
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Elevated plasma norepinephrine levels in infants of sub- 
stance-abusing mothers [Ward] 44 (Ja) _ 

Receptors, Adrenergic, Beta: 

Elevated plasma ‘norepinephrine levels j in infants of sub- 

' gtance-abusing mothers [Ward] 44 ja) 

Receptors, Cholinergic 

Association: of pauciarticular juvenile arthritis and myas- 
thenia gravis [Glass] 1176 (Oc) 
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Influence of otitis media on the correlation between rectal 
- and auditory canal temperatures [Terndrup] 75 (Ja) 

Refusal to Treat 


“Medical ethics issues survey of, residents in 5 pediatric 


. training programs ere 161 Sa 


et withdrawal in neonates (letter) [Byrne] 1223 


(No) 

Regional Healtk Planning 

Regional pediatric approach to the epidemic of social ills 
within our cities [Nelson] 505 (My) 

Regurgitation, Aortic Valve see Aortic Valve Insufficiency 

Rehabilitation 

Pediatr cardiac rehabilitation [Balfour] 627 g e) 

Rehydration Sotutions 

Rice solution and World Health Organization solution by 

' gastric infusion for high stool output diarrhea [Mota- 
Herndndéz] 937 (Au) 

Rehydration, Oral see Fluid Therapy 

Religion 

Medical ethics -ssues survey of residents in 5 pediatric 
training programs [White] 161 (Fe) ` 

Tattooing behavior in adolescence: a comparison study 
[Farrow] 184''Fe) 

Renal Veins 

Left renal vein thrombosis and left adrenal hemorrhage 
[Bennett] 1293 (No) 

Research 

More on the P value (letter) [Coulter] (reply) [Brown] 249 
(Mr) 

Multiple compaczisons and P values (letter) [Newman] 250 
‘ (Mr) 

Neurodevelopmental outcome of offspring of the diabetic 
mother: need for further research (letter) [Goldstein] 602 
Ge) 

P values (letter) [Byrt] 250 (Mr) 

Priorities in acedemic pediatrics (letter) [Jacobs] (reply) 
{[Goetzman] 845 (Au) : 

Tell the whole story Johnson] 135 (Fe) 

Research Design l 

Status report on phenylketonuria treatment; 1990 [Mabry] 
33 (Ja) 

Thumb-sucking (letter) [Lubicky] 845, (reply) [Friman] 846 
(Au) 

Research Support 

Challenge of care for the poor child: the research agenda 
[Kohl] 542 (My) 

Improving health care for underserved infants, children, 
and adolescents: the Robert Wood Johnson Foundation’s 
experience [Beachler] 565 (My) ` 

Residency, Medical see Internship and Residency 
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Breathing patterns and heart rates at ages 6 weeks and 2 
years [Poets] 1393 (De) 

Outpatiant assessment of infants with bronchiolitis [Shaw] 
~ 151 (Fe) 

Respiration, Artificial 

Optimal positioning of endotracheal tubes for SEER 
of preterm intants [Rotschild] 1007 (Se) 

Predictcrs of necrodevelopmental outcome following bron- 
chopulmonary dysplasia [Luchi] 813 (Jy) 

Respiration Disorders i 

Albuterol inhala-ions in acute chest syndrome (letter) [Han- 
.'delsman] 603 Je) - 

Respirators see Ventilators, Mechanical 

Respiratory Distress Syndrome 

Ductal patency in neonates with respiratory distress syn- 
drome: a rancomized surfactant trial [Reller] 1017 (Se) 

Effect of low-dose dopamine infusion on cardiopulmonary 
_-and renal status in premature newborns with a aia 
distress syndmme [Cuevas] 799 Jy) 

Pediatric perspectives: vistas and vantage points [Bedrick] 
256 (Mr) 

Preliminary report of prenatal cocaine exposure and res- 
piratory distress syndrome in premature infants [Zuck- 
erman] 696 (Je) 

Surfactant replacement therapy in respiratory distress syn- 
drome: meta-analysis of clinical trials of single-dose sur- 
factant extracts [Hennes] 102 (Ja) — 

Respiratory Function Tesis —- 

Cardiopulmonary exercise testing in children following 
surgery for tetralogy of Fallot [Tomassoni] 1290 (No) 

Respiratory Insufficiency 

Albuterol inhalations in acute chest syndrome (letter) [Han- 
delsman] 603 Je) 

Increased transient tachypnea ‘of the newborn in infants 
with, asthmatic mothers [Schatz] 156 (Fe) 

Neural arch stenosis and spinal cord injury in thanato- 
phoric dysplasia [Faye-Petersen] 87 (Ja) 

Respiratory Sounds 

Increased transient tachypnea of the newborn in infants 
with asthmatic mothérs [Schatz] 156 (Fe) 

Respirasonography i in infants with acute bronchiolitis [Tal] 
1405 (De) ` 

Respiratory Syncytial Viruses 

Causes of hospital- -treated acute lower respiratory tract 
infection in children [Nohynek] 618 ge) 

Outpatient assessment of infants with bronchiolitis [Shaw] 
151 (Fe) : 
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cents INewacheck] 1367 (De) 
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infection in children [Nohynek] 618 (Je) 
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ciency virus infection [Schwartz] 330 (Mr) 

*hyrotropin-Releasing Hormone 

ige-related patterns of thyroid-stimulating Formone re- 
sponse to thyrotropin-releasing harmone stimulation in 
Down syndrome [Sharav] 172 (Fe} 

‘hyroxine 

ndocrine func-ion in children with human immunodefi- 
ciency virus infection [Schwartz] 230 (Mr) 

‘ibia 

hhorn-induced pseudotumor of the tibia [Kozlowski] 1159 
(Oc) 

‘ime 

wrterial catheter-related infections in children: a 1-year 
cohort analysis [Furfaro] 1037 (Se) 

‘nea ` , 

xacerbation of tinea corporis during treatment with 1% 
clotrimazole/C.05% betamethasone diproprionate (Lot- 
risone) (letter) [Reynolds] 1224 (No) 

‘obramycin 

Valuation of intraosseus vs intravencus antibiotic levels in 
a porcine model [Jaimovich] 946 (Au); correction, 1241 
(No) 

‘omography, X-Ray Computed 

iilding the lily (letter) [Faigel] (reply) [Myer] 349 (Au) 

‘otal Lung Capacity 

‘ardiopulmonary exercise testing in children following 
surgery for tetralogy of Fallot [Tomassoni] 1290 (No) 

‘otal Parenteral Nutrition see Parenteral Hyperalimenta- 
tion 

oxin Conjugates see Immunotoxins 

‘oxocara 

‘isceral larva migrans [Ponder] 699 (Je) 

rachea 

ìptimal positioning of endotracheal <ubes for ventilation 
of preterm infants [Rotschild] 1007 (Se) 

tracheostomy 

lome care cost-effectiveness for respiratory technology- 
dependent children [Fields] 729 (Jy) 

ransport of Wounded and Sick see Transportation of Pa- 
tients 

ransportation of Patients 

widelines for safe transportation of children in wheel- 
chairs [DiGaudio] 653 (Je) 

ransposition of Great Vessels 

'evelopment, growth, and cardiac surgery [Mayer] 33 (Ja) 

ollow-up of patients who underwert arterial switch re- 
pair for transposition of the great arteries [Mendoza] 40 
(a) 

ravel 

fediterranean visceral leishmaniasis: a frequently unrec- 
ognized imported disease (letter) [Mahieu] 1225 (No) 
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‘Treatment Kefusal 

Medical ethics issues survey of residents in 5 pediatric 
training programs [White] 161 (Fe) 

Triglycerides 

Lipoprotein profiles in hypercholesterolemic children [Gar- 
cia] 147 (Fe); correctian, 515 (My) 

Serum lipid concentrations in subjects with phenylketo- 
nuria and their families [DeClue] 1266 (No) 

Triiodothyronine 

Endocrine function in children with human immunodefi- 
ciency virus infection [Schwartz] 330 (Mr) 

Trimethoprim 

Puncture wound-induced Achromobacter xylosoxidans osteo- 
myelitis of the foot (letter) [Hoddy] 599 (Je) 

Trimethoprim-Sulfamethoxazole Combination 

Predicting risk of Pneumocystis carinii pneumonia in human 
immunodeficiency virus-infected children [Rutstein] 922 
(Au) 

Trimethoprim-sulfamethoxazole oral desensitization in he- 
mophiliacs infected with human immunodeficiency vi- 
rus with a history of hypersensitivity reactions [Kletzel] 
1428 (De) 

Tuberculosis, Pulmonary 

Clinical and endocrinolegic manifestations in perinatally 
human immunodeficiency virus type 1-infected children 
aged 5 years or older [Lepage] 1248 (No) 

Tiny Tim remembered [Callahan] 1355 (De) ~ 

Tuberous Sclerosis 

Tuberous sclerosis with myocardial and central nervous 
system involvement at birth [Allison] 471 (Ap) 

Tumor Markers, Biological 

Pediatric germ cell and human chorionic gonadotropin- 
producing tumors: clirical and laboratory features [En- 
zlund] 1294 (No) 

Twins 

Neonatal hepatitis and extrahepatic biliary atresia associ- 
ated with cytomegalovirus infection in twins [Hart] 302 
(Mr) 

Nevus flammeus: discordance in monozygotic twins 
[Shamir] 85 Ja) 


U 


Ultrasonic Diagnosis see Ultrasonography 

Ultrasonography 

Mitral valve prolapse: back to the basics [Allen} 1095 (Oc) 

Umbilical Arteries 

Factors associated with umbilical catheter-related sepsis in 
neonates [Landers] 675 (Je) 

Umbilical Veins 

Factors associated with umbilical catheter-related sepsis in 
neonates [Landers] 675 (Je) 

United States 

Challenge of care for the poor and underserved in the 
United States: an American College of Obstetricians and 
Gynecologists perspective on access to care for under- 
served women [Davidson] 546 (My) 

Child abuse and neglect: critical first steps in response to 
a national emergency: the report of the US Advisory 
Board on Child Abuse and Neglect [Krugman] 513 (My) 

Children in and of the streets: health, social policy, and the 
homeless young [Wright] 516 (My) 

Far from the ideal: the plight of poor children in the United 
States [Fulginiti] 489 (My) 

Growing neglect of American children [Maurer] 540 (My) 


_ Improving health care provision to neonates in the United 


States [Stahlman] 510 (My) 

Urban Health 

Occult cocaine exposure in children [Rosenberg] 1430 (De) 

Pediatric acquired immunadeficiency syndrome, poverty, 
and national priorities [Heagarty] 527 (My) 

Pediatric human immunodeficiency virus infection and the 
acquired immunodeficiency syndrome: a health care cri- 
sis of children and families [Van Dyke] 529 (My) 

Regional pediatric approach to the epidemic of social ills 
within our cities [Nelson] 505 (My) 

What will it take to fully protect all American children with 
vaccines? [Hinman] 559 (My) 

Urethral Obstruction 

Medical management of postobstructive polyuria (letter) 
[Smoyer] 1345 (De) 

Urinary Calculi 

Natural history of hemattria associated with hypercalci- 
uria in children [Garcia] 1204 (Oc) 

Urinary Tract 

Medical management of postobstructive polyuria (letter) 
[Smoyer] 1345 (De) 

Urinary Tract Infections 

Escherichia coli bacteremia in children: a review of 91 cases 
in 10 years [Bonadio] 671 (Je) 

Paleonephrology and reflux nephropathy: hath the ‘big 
bang’ to end-atage renal disease [Kallen] 860 (Au) 

Urine 

Alkaline urine is associated with eating disorders (letter) 
[Arden] 28 (Ja) 

Association of alkaline urine with eating disorders (letter) 
[Robson] (reply) [Arden] 1091 (Oc) 

Effect of low-dose dopamine infusion on cardiopulmonary 
and renal status in premature newborns with respiratory 
distress syndrome [Cuevas] 799 (Jy) 


Meconium for drug testing [Maynard] 650 (Je) 

Natural history of hematuria associated with hypercalci- 
uria in children [Garcia] 1204 (Oc) 

Vasopressin levels in infants during the course of aseptic 
and bacterial meningitis [Padilla] 991 (Se) 

Urine Concentrating Ability see Kidney Concentrating Abil- 


ity 
Urolithiasis see Urinary Calculi 
Uveitis 
Decreasing severity of chronic uveitis in children with pau- 
ciarticular arthritis [Sherry] 1026 (Se) 


V 


Vaccines 

Antibody responses to 4 Haemophilus influenzae type b con- 
jugate vaccines [Käyhty] 223 (Fe) 

Dose-related immunogenicity of Haemophilus influenzae type 
b capsular polysaccharide—Neisseria meningitidis outer 
membrane protein conjugate vaccine [Wong] 742 (Jy) 

Vaccines, Synthetic 

Acellular pertussis vaccines: efficacy and evaluation of clin- 
ical case definitions [Blackwelder] 1285 (No) 

Comparative trial of the reactogenicity and immunogenic- 
ity of Takeda acellular pertussis vaccine combined with 
tetanus and diphtheria toxoids: outcome in 3- to 8-month 
old infants, 9- to 23-month-old infants and children, and 
24- to 30-month-old children [Kimura] 734 (Jy) 

Valproic Acid 

Effect of valproic acid on plasma carnitine levels [Opala] 
999 (Se) 

Vancomycin 

Evaluation of intraosseus vs intravenous antbiotic levels in 
a porcine model [Jaimovich] 946 (Au); correction, 1241 
(No) 

Varicella-Zoster Virus 

Herpes zoster oticus (letter) [Rathore] 722 (Jy) 

Vascular Resistance 

Family history of myocardial infarction and hemodynamic 
responses to exercise in young black boys [Treiber] 1029 
(Se) 

Vasculitis 

Penile vasculitis with impending necrosis treated with pros- 
taglandin E, infusion (letter) [Horner] 604 (Je) 

Vasoconstriction 

Brain and ocular abnormalities in infants with in utero 
exposure to cocaine and other street drugs [Dominguez] 
688 (Je) 

Vasopressin, Deamino-Arginine see Desmopressin 

Vasopressins 

Adipsic hypernatremia in 2 sisters [Radetti] 321 (Mr) 

Vasopressin levels in infants during the course of aseptic 
and bacterial meningitis [Padilla] 991 (Se) 

Ventilation, Mechanical see Respiration, Artificial 

Ventilators, Mechanical 

Home care cost-effectiveness for respiratory technology- 
dependent children [Fields] 729 (Jy) 

Saving money with home care [Schoumacher] 725 (Jy) 

Vesico-Ureteral Reflux 

Paleonephrology and reflux nephropathy: ‘tom the ‘big 
bang’ to end-stage renal disease [Kallen] 360 (Au) 

Video Games see Play and Playthings 

Vital Capacity 

Differences in expression of cystic fibrosis in blacks and 
whites [McColley] 94 (Ja) 

Vitamin D 

How much vitamin D for neonates? [Pittard] 1147 (Oc) 

Rickets caused by vitamin D deficiency in breast-fed in- 
fants in the southern United States [Bhowmick] 127 (Fe) 

X-linked hypophosphatemia: genetic and clinical corre- 
lates [Hanna] 865 (Au) 

Vocal Cords 

Optimal positioning of endotracheal tubes for ventilation 
of preterm infants [Rotschild] 1007 (Se) 

Voluntary Health Agencies 

Challenge of caring for indigent children wich rheumato- 
logic diseases [Miller] 554 (My) 

Vomiting 

Alkaline urine is associated with eating discrders (letter) 
[Arden] 28 (Ja) 

Association of alkaline urine with eating disorders (letter) 
[Robson] (reply) [Arden] 1091 (Oc) 

Demographic and risk factors associated with chronic di- 
eting in adolescents [Story] 994 (Se) 

Gallstones in children: characterization by age, etiology, 
and outcome [Reif] 105 (Ja) 

Survey of antiemetic use in children with cancer [van Hoff] 
773 Oy) 

Testing the psychogenic vomiting diagnosis: four pediatric 
patients [Gonzalez-Heydrich] 913 (Au) 


W 


Wakefulness 

Gastroesophageal reflux and apnea in prematurely born 
infants during wakefulness and sleep [Ajuriaguerra] 1132 
(Oc) 

Walking 

Effects of obesity on aerobic fitness in adolescent females 
[Rowland] 764 (Jy) 


Subject Index 1469 


ar 

‘ar souvenir poisoning (letter) [Secord] 724 (Jy) 

‘arts, Genital see Condylomata acuminata 

ashington 

ecreasing severity of chronic uveitis in children with pau- 
ciarticular arthritis [Sherry] 1026 (Se) 

‘ater-Electrolyte Balance 

dipsic hypernatremia in 2 sisters [Radetti] 321 (Mr) 
ater Intoxication 

arrent social practices leading to water intoxication in 
infants (letter) [Schaeffer] 27 (Ja) 

ral water intoxication in infants: an American epidemic 
[Keating] 985 (Se) 

‘ater intoxication: a prevalent problem in the inner city 
[Finberg] 981 (Se) 

‘eight Lifting 

‘acking of elevated blood pressure values in adolescent 
athletes at 1-year follow-up [Tanji] 665 Qe) 

‘eight Loss 

emographic and risk factors associated with chronic di- 
eting in adolescents [Story] 994 (Se) 

'est Indies 

urrent social practices leading to water intoxication in 
infants (letter) [Schaeffer] 27 (Ja) 

Theelchairs 

uidelines for safe transportation of children in wheel- 
chairs [DiGaudio] 653 (Je) 

Theezing see Respiratory Sounds 

hites 

reast-feeding initiation in a triethnic population [Bee] 306 
(Mr) 

ifferences in expression of cystic fibrosis in blacks and 
whites (McColley] 94 (Ja) 

ifferences in infant mortality by race, nativity status, and 
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OMET MALIA CIIAIALLELIBULDS [MELU LIAL] LFE (Lc) 

Sexual maturation and blood pressure levels of a biracial 
sample of girls [Kozinetz] 142 (Fe) 

Standardized percentile curves of body-mass index for chil- 
dren and adolescents [Hammer] 259 (Mr) 

Whooping Cough 

Acellular pertussis vaccines: efficacy and evaluation of clin- 
ical case definitions [Blackwelder] 1285 (No) 

Women 

Effects of obesity on aerobic fitness in adolescent females 
[Rowland] 764 (Jy) 

Pediatric human immunodeficiency virus infection and the 
acquired immunodeficiency syndrome: a health care cri- 
sis of children and families [Van Dyke] 529 (My) 

Women in medicine: fantasies, dreams, myths, and real- 
ities [DeAngelis] 49 (Ja) 

Women, Working 

Women in medicine: fantasies, dreams, myths, and real- 
ities [DeAngelis] 49 (Ja) 

Women’s Health Services 

Challenge of care for the poor and underserved in the 
United States: an American College of Obstetricians and 
Gynecologists perspective on access to care for under- 
served women [Davidson] 546 (My) 

Work 

Part-time Peg: who, me? [Ferry] 852 (Au) 

Resident and nurse practitioners: responding to education 
and patient care needs (letter) [Giardino] 843 (Au) 

Work Schedule Tolerance 

Eighty-hour workweek and residency programs: closing 
arguments (letter) [Bedrick] 846 (Au) 

House staff work hours and moonlighting: what do resi- 
dents want?: a survey of pediatric residents in California 

‘ [Cheng] 1104 (Oc) 


4MEYY AWAD JLALC 24TH WUU EV “upuuw (aw bewe y Lar mpa] 
428 (Ap) 

Support services for pediatric trainees: a survey of training 
program directors [Bergman] 1002 (Se) 

World Health Organization 

Formula companies and the medical profession (letter) 
[Newman] 1089, (reply) [Greer] 1090 (Oc) 

Rice solution and World Health Organization solution by 
gastric infusicn for high stool output diarrhea [Mota- 
Hernéndez] 937 (Au) 

Wounds and Injuries 

Commotio cordis: the single, most common cause of trau- 
matic death ir. youth basebail [Abrunzo] 1279 (No) 

Injuries and poisonings in out-of-home child care and home 
care [Gunn] 779 (Jy) 

Use of infant walkers [AMA Board of Trustees] 933 (Au) 

Wounds, Penetrating 

Puncture wounc-induced Achromobacter xylosoxidans osteo- 
mvelitis of the foot (letter) [Hoddy} 599 (Je) 


xX 


X Chromosome 

Lowe’s syndrome [Loughead] 113 (Ja) 

X-linked hypofhosphatemia: genetic and clinical corre- 
lates [Hanna] 865 (Au) ; ; 


Zinc 

Acrodermatitis 2nteropathica [Schneider] 211 (Fe) 

Zinc deficiency: a public health problem? [Sandstead] 853 
(Au) 


Subject Index 
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CLASSIFIED 
INFORMATION 


Regular Classified 1 Time 3 times 

or more* 
Cost per word $1.95 $1.75 
Minimum ad: 20 words per issue 


‘In order to earn the three-time rate. your ad must be placed 
and prepaid ai the same time for three or more issues. 


Classified Display 1 Time 3 times 
or more 
Full page $1,155 $1,005 
Two-thirds page 985 856 
One-half page 809 704 
One-third page - 638 554 
One-sixth page 325 283 
Column inch 95 80 


Minimum d:splay ad: one column inch 
12-time and 24-time rates available on request. 


Box Service 


Available for all ads. The cost is $20.00 for the 
first issue only. Responses to your ad will be 
consolidated in our office and promptly mailed 
directly to you. 


Send all copy, correspondence, production 
materials and payments to: 


AMERICAN JOURNAL OF 
DISEASES OF CHILDREN 


AJDC 


Classified Department 
P.O. Box 1510, Clearwater, Florida 34617 


For assistance with your ad schedule call toll free: 
800-237-9851 813-443-7666 





| Professional Opportunities 


UNIQUE OPPORTUNITY for BC/BE pediatrician to 
join busy rural practice in northwest Connecticut. 
Senior partner retiring after thirty years here; three 
others to share call. Excellent schools and hospital. 
Early partnership, part-time or shared position pos- 
sible. CV to: Sharon Pediatrics, P.C. Box 157, 
Sharon, CT 05069. 


IMMEDIATE OPENING for BC/BE pediatrician to 
associate with well-established, rapidly growing, 32- 
MD multi-specialty group. Located in the San Fran- 
cisco Bay area in a growing community serving 
170,000. Patients include both fee-for-service and 
prepaid health plan. Attractive compensation and 
benefits. Malpractice provided. California license 
required. Send CV to: Bart Bona, Administrator, 
Fairfield Medical Group, Caller Box 4020, Fairfield, 
CA 94533-0410. (707) 426-3911. 


PHILADELPHIA — Two pediatricians seeking BE/BC 
third for growing practice in southwest Philadelphia. 
Full partnership opportunity after two years. Send 
CV to: Fredric Nelson, MD, 2&01 Island Avenue, 
Philadelphia, PA 19153. 


3C/BE PEDIATRICIAN NEEDED. Busy office prac- 
‘ice. Guaranteed salary, benefits. Mountain local. 
SV to: Mike McCraley, Ogden Clinic, 4650 Harrison 
3oulevard, Ogden, UT 84403. (801) 479-4621. 








| Professional Opportunities | 


PEDIATRICIAN — SEATTLE: Outstanding pediatric 
practice seeking an associate. Busy practice, affili- 
ated with excellent 300-bed general hospital. Must 
be board-certified’ or board-eligible. Contact: 
Richard G. Wedig, Highline Hospital, 12844 Military 
Road South, Seattle, WA 98168. (206) 248-4561. 


ALABAMA/PEDIATRICIAN — BE/BC to join estab- 
lished practice. Modern office with experienced 
staff. 400-bed hospital with neonatologists and 
Level III NICU. Shared call arrangement, full call 
every 5th weekend. Community of 200,000, mild cli- 
mate, lovely housing, excellent schools. Three hour 
drive to Florida beaches and Atlanta, Georgia. Send 
CV to: Robert Beshear, MD, 3401 Eastern Boule- 
vard, Montgomery, AL 36116. 


WEST COAST, CENTRAL FLORIDA — 154-bed 
not-for-profit medical facility. Set up pediatric depart- 
ment to your specifications. Guarantee. Contact: 
Leona Gans (813) 541-5336. 


MAINE: Immediate opportunity for a fourth BC/BE 
ped atrician with general and/or subspecialty inter- 
ests to join a multi-specialty group affiliated with a 
250-bed regional referral hospital. Enjoy the profes- 
sional challenge offered in a sophisticated medical 
community along with the wonderful recreational 
opportunities and quality of life in Maine. Please 
send CV to: Richard Marsh, MD, 300 Main Street, 
Lewiston, ME 04240. Or call: (207) 795-2389; (800) 
445-7431, ask for Shannon Tamminen. 


CALIFORNIA/LAKE TAHOE - Pediatrician to join 
six-person family practice group. Beautiful recre- 
ation area. Limited call. Arlene: (916) 587-3887. 
TTMG, Box 68, Truckee, CA 96160. 


PEDIATRICIAN SEEKING BC/BE associate to join 
a growing practice. Malpractice coverage provided. 
Associated with a 350-bed general hospital and 
Columbus Children's Hospital. Ideal site for a young 
family. Please contact: P.J. Oppenheimer, MD, 
1136 Independence Avenue, Marion, OH 43302. 


THREE PEDIATRICIANS with thriving, growing 
practice need BC/BE fourth, full- or part-time. Locat- 
ed in a beautiful recreation oriented community on 
the Bastern slopes of the Cascade Mountains in 
north central Washington. Send CV to: Dr. Jerry 
Crawford, 600 Orondo, Wenatchee, WA 98801. 


DALLAS, TEXAS — BC/BE pediatrician to join two 
others in a group practice. Prefer Spanish/English 
speaker, Box #125, c/o AJDC. 


PEDIATRICIAN/NEONATOLOGIST — Cambridge, 
Massachusetts. The Department of Pediatrics at 
Cambridge and Mount Auburn Hospitals, affiliated 
with Massachusetts General Hospital and Harvard 
Medical School, seeks neonatologist or pediatrician 
with additional training in neonatology for Level II 
and Level IB nurseries. Duties include clinical 
supervision and teaching of pediatric house staff 
and medical students. Send CV to: Ronald K. Pye, 
MD, Director, Newborn Services, Mount Auburn 
Hospital, 330 Mount Auburn Street, Cambridge, MA 
02258. (617) 499-5595. Affirmative action/equal 
opportunity employer. 

















FLORIDA — Established, progressive group in Palm 
Beach Gardens and Jupiter with large patient base 
seeks young enthusiastic well-trained pediatrician 
for association. Excellent arrangements for full part- 
nership. Send resume to: Box #126, c/o AJDC. 





PLEASE NOTE -— Address replies to box number 
ads as follows: Box number —— „œo AJDC, 
P.O. Box 1510, Clearwater, FL 34617. 





All classified advertising orde-s, correspondence and payments should be directed to: American Journal of Diseases of Children, P.O. Box 
1519, Clearwater, Florida 34617. Our telephone numbers are: 800-237-9851 ; 813-443-7666. Please do not send classified ads, payments 
or related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


Inquiries about "BOX NUMBER" advertisements: All replies must be in writing and must cite the box number in the ad. Example: 
, c/o AJDC, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers who wish their 
mail sent in care of American Journal of Diseases of Children . 





Professional Opportunities - 


LARGE MULTI-SPECIALTY GROUP in northern 
Virginia area needs bilingual (Spanish) pediatrician 
to replace retiring physician of forty years. Send CV 
to: Medical Director, Falls Church Medical Center, 
6060 Arlington Boulevard, Falls Church, VA 22044. 


PEDIATRICIAN — Upstate New York, Saratoga/ 
Lake George/Adirondack Mountains. Multi-specialty 
primary care physician group seeking to add another 
pediatrician to join them in practicing in a small city 
and adjacent small towns. Offers association with 
Level Il Nursery. On-call responsibilities to be one in 
four. Attractive Adirondack Mountain region, excel- 
lent public schools, abundant recreational activities. 
Contact: Daniel C. Larson, MD, Medica! Director, 
Upper Hudson Primary Care Consortium, Two 


Broad Street Plaza, P.O. Box 222, Glens Falls, NY | 


12801. 


—Columbus, Ohio —- 


Neonatologist to join one other neonatologist in 
a newly opened labor and delivery/NICU. This 
modern hospital is located in a rapidly expand- 
ing suburb of Ohio's largest metropolitan area. 
This progressive city with its medical school 


and state university is an idea! place to satisfy 
both personal and professional needs. To learn 
more about this attractive opportunity contact: 
Sandy, at (800) 243-4353, Extension #636. 


9 STRELCHECK & ASSOCIATES, INC. 
$ a 13724 N. Maplecrest Lane 
Mequon, WI 53092 


NEW JERSEY - Overlooking the Navesink River, 
this 500-bed community medical center, minutes 
from the Jersey Shore, providing proximity to New 
York City, Philadelphia and Atlantic City, seeks a 
BC/BE pediatrician to provide in-house evening and 
night pediatric coverage as part of an innovative 
hospital-based group practice. Level il Nursery and 
pediatric floor responsibilities. Send CV to: Jeffrey 
France, D.O., Director of Neonatology, P.O. Box 
606, Red Bank, NJ 07701. (908) 530-2493. 


NEW YORK — BC/BE PEDIATRICIAN to join busy 
practice. Salary guaranteed, leading to partnership. 
Training in neonatology preferred. Fully equipped 
offices in highly desirable location. One hour north 
of New York City. Send CV to: Box 128, c/o AJDC. 


ROCHESTER, NEW YORK — Opportunity for a 
general pediatrician to develop their practice as part 
of the Rochester Medical Group pediatric depart- 
ment. Rochester Medical Group is a multi-specialty 
group practice which cares for fee-for-service as 
well as prepaid patients. In addition to full-time posi- 
tion, willing to consider part-time or job-share oppor- 
tunities. Subspecialty interests possible. University 
affiliation encouraged. Competitive salary and bene- 
fits. Located in attractive metropolitan area with 
many cultural and recreational advantages. Send 
resume or call: Rochester Medical Group, P.C. 
Attention: James Tobin, MD, 800 Carter Street, 
Rochester, NY 14621. (716) 338-1400. EOE, M/F. 











PEDIATRICIAN — BRAINERD, MINNESOTA: Be 


second pediatrician of 22 multi-specialty slinic. No 
set-up cost. Two hours from Minneapolis. Beautiful 
lakes and trees; ideal for families. Call collect/write: 
Curt Nielsen, (218) 828-7105, or (218) 829-4901, 
Brainerd Medical Center, P.O. Box 524, Brainerd, 
MN 56401. 


be 


1 


PEDIATRICIAN 


Immediate opportunity to 
associate with five 
pediatricians in a 85-doctor 
multi-specialty group. 
Drawing area of 400,000. 
Modern hospital within five 

= minutes of clinic. 
Stimulating Big-10 university 
community of 110,000 with 
superb cultural advantages. 
Ideal for families. Medical 
school teaching affiliation if 
desired. Excellent initial 
guarantee and fringes with 
early associate status, 
subsequent income based 
exclusively on productivity. 


send CV to: 


RONALD H. DEERING, MD 
Christie Clinic Association 
101 West University 
Champaign, IL 61820 





' Professional Opportunities | 





PEDIATRIC GROUP in beautiful shore area, Mon- 
mouth County, New Jersey needs fifth MD, BC/BE. 
Quality practice, Level II and III hospitals, NICU. 
Partnership available. Box #127, c/o AJDC. 


| Pösitions Available i 


LOCUM TENENS -— Nationwide! Temporary reliable 
coverage anytime for vacations or special needs. 
. Experienced BC pediatrician, excellent credentials. 
Box #124, c/o AJDC. 


| Directors Wanted | 


WISCONSIN LAKE COUNTRY -— Appleton-Oshkosh 
area on Lake Winnebago. Directorship of Cancer 
Center. Chemo and long-term infusion in office. Pub- 
lic schools rated in nation’s top ten. Local colleges 
and universities. Outstanding recreational opportuni- 
ties and diverse cultural outlets. Contact: Diane 
Safner by telephone at: (800) 765-3055 or by FAX 
at: (314) 726-3009. 


Residencies 


PL-IV/PEDIATRIC CHIEF RESIDENT — Colorado. 
An opportunity exists for a chief resident for the aca- 
demic year beginning June 1992. The three chief 
residents for this program actively supervise the 
function of multiple services. This is an excellent 
opportunity to improve teaching and organizational 
skills. Four months of the year is set aside for 
research and academic work. If interested, please 
send curriculum vitae to: James. V. Lustig, MD, Pro- 
fessor and Vice Chairman, Department of Pediatrics, 
University of Colorado School of Medicine, The Chit- 
dren's Hospital, 1056 East 19th Avenue, Box B-175, 
Denver, CO 80218. Or call: (303) 861-6918. 


PLEASE NOTE — Address replies to box number 
ads as follows: Box number ____ , c/o AJDC, 
P.O. Box 1510, Clearwater, FL 34617. 


$72 








PEDIATRICIAN — Séeking BC/BE MD or DO pedia- 
trician for full-time faculty position with clinical and 
academic responsibilities. Send CV to: Lawrence E. 
Jacobson, DO, Dean for Academic Affairs, Univer- 
sity of Osteopathic Medicine: and Health Sciences, 
3200 Grand Avenue, Des Moines, IA 50312. 


THE OHIO STATE UNIVERSITY Department of 
Pediatrics is seeking a board-certified/board-eligible 
neonatologist. Responsibilities include patient care, 
teaching and research in an academically oriented 
children's hospital. The position is a full-time aca- 
demic position. Competitive salary and benefits. 
Applicants should send curriculum vitae to: James 
A. Menke, MD, Associate Professor, Department of 
Pediatrics, The Ohio State University, 700 Chil- 
dren's Drive, Columbus, OH 43205. The Ohio State 
University is an affirmative action/equal opportunity 
employer. 


PRIMARY CARE PEDIATRICIAN (Washington, DC 
and greater metropolitan area). Exciting opportuni- 
ties for physicians with interest in either: 1) academ- 
ic research plus clinical practice in a university med- 
ical center department with well established 
research support programs and a predominantly 
HMO patient population, or in 2) suburban small 
group practice with involvement as teacher-role 
model for medical students, residents and fellows. 
All positions have faculty appointment in innovative 
department which combines research and educa- 
tion in health services, public health and community 
medicine with primary care practice. Opportunity for 
self advancement including a masters degree in 
public health. Review of applications will begin 
November 30, 1991. Applications accepted until 
positions are filled. Send cover letter indicating posi- 
tion of interest with CV and two letters of reference 
to: L. Gregory Pawlson, MD, Chairman, Department 
of Health Care Sciences, Room 2B-418, 2150 
Pennsylvania Avenue, NW, Washington, DC 20037. 
The George Washington University is an megua, 


opportunity, employer, ‘ n z E aa 





Cardiolo y 
Pulmonology 
Hemätology/Oncology — 
Neurology 

Surgery 

Neonatology 


DIRECTOR, DIVISION OF 
GENERAL. ACADEMIC 
PEDIATRICS 


The Department of Pediatrics of the 
University of Pittsburgh Schoo! of Medicine 
is seeking é Director for the Division of 
General Academic Pediatrics. The Depart- 
ment is located at Children's Hospital! of 
Pittsburgh; a 218 bed facility which is the 
primary pediatric teaching hospital of the 
University. 

The Divis-on is responsible for general 
pediatric outpatient services which include: 
Continuity and Medical Diagnostic Clinics, 
Emergency Department Services, Programs 
in Adolescent Medicine, Child Abuse and 
Medical Ethics, as well as a number of 
community ciutreach. programs. The Division 
has a major role in Departmental training of 
medical students and house staff. There is 
also and active fellowship program with four 
fellows in general academic pediatrics and 
four fellows in Emergency Medicine.. The 
Division als> has a strong research focus 
particularly with respect to questions of 
clinical importance. 

Ths candidate should be a dynamic 
individual with strong leadership qualities, in 
clinical, teaching and research endeavors. 
Appointmen- zs will be at the-Associate or full 
Professor level. 


Send curriculum vitae to: 


William H. Neches, MD 
Professor of Pediatrics 
Chairman Search Committee 
Children's Hospital 
1 Children's Place 
Pittsburgh, PA 15213. 


AN EQUAL OPPORTUNITY EMPLOYER. 





The University of South Dakota School of Medicine currently has 
openings for BE/BC pediatric subspecialties. 


These are full-time academic positions ideally suited for the clinician 
scholar who wishes to develop and guide a prograrn which will have a 
significant impact on the health care of children. Although our 
program is heavily slanted toward medical student education and 
patient care, the department encourages and provides ample resources 


for clinical and laboratory research. 


Sioux Falls, included in David Frankes’ book, America’s Fifty Safest 
Cities, has a strong economic base. growing population and a progres- 
sive educatiorial system. South Dakota’s four season climate wel- 
comes endless recreational activities year-round. 


Competitive financial packages offered. EOE/AAE. 


Send CV or call: 
Carl Hinson e. (800) 468-3333 


USD School of Medicine 
1100 South Euclid, P.O. Box 5039 
Sioux Falls, SD 57117 





Recommend dairy... 





Because the prevention of 
osteoporosis is the furthest 
thing from their minds. 








Dairy Calcium... 
for bone construction and maintenance. 


©1990 National Dairy Board 


Though average teenagers may not 
be able to think that far into their futures, 
the day will come when their bones begin 
to lose rather than increase mass. That's 
one of the important reasons why you 
should enthusiastically recommend dairy 
products to your adolescent patients. 


Increased bone mass achieved in 
adolescence can help protect against 
bone fractures in later life.'? What better 
way to get the calcium the bones need 
than naturally, from dairy? Dairy provides 
over 75% of the calcium in the American 
food supply? Itis preferred to 
supplements, since it furnishes many 
other vital nutrients, presents no risk of 
hypercalcemia, and supplies calcium in a 
form of established bioavailability.‘ 


Versatile, good-tasting dairy products 
are available to fit every diet, including 
fat-modified and lactose-reduced diets. 
References: 1. Sandler RB, et al: Am J Clin Nutr 1985;42:270-274 
2, Rubin K: Pediatric By-Line 1985;4(3):1, 4-6. 3. Marston R, Raper N 


National Food Review 1987;36:18-23. 4. Heaney RH: The Physician and 
Sportsmedicine 1987:15:83-88. 


~~ 





Some valuable information for your 
patients...and their parents. 


Send for a free supply of diet education pamphlets 
for your adolescent patients. Just mail this coupon 
to National Dairy Board, P.O. Box 1018, Fairview, NJ 
07022-9018. Please print or type. 


|. SSS e 
Specialty 
Address 


—_—— Zip 





ADOL 





Specially designed 
pediatric formulas. 


Robitussin 


PEDIATRIG a 


Rees 
i UPTO 8 HOURS 













* CLEARS NASAL 
STUFFINESS 


-CONTROLS COUGHS Ee 
6-8 HOURS = 
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Robitussin’ Pediatric 


Robitussin” Pediatric Cough Suppressant 

Developed for the special therapy considerations of children, it provides pure cough 
suppression—7.5 mg. per teaspoon of dextromethorphan only. Daytime or nighttime, 
Robitussin Pediatric Cough Suppressant provides up to 8 hours of relief from a child's dry, ; » 
hacking cough. It’s non-narcotic, non-alcoholic, sugar-free. And it’s cherry-flavored to ` 
encourage compliance. . 


And introducing Robitussin” Pediatric Cough & Cold 

For nasal congestion and coughing, it provides the effective cough control of dextro- 
methorphan combined with the proven decongestant relief of pseudoephedrine. It's also 
non-narcotic, non-alcoholic, sugar-free and cherry-flavored. So when it comes to a child's 
cough or cold, the Robitussin Pediatric Formulas are recommendations you and parents 
can trust. 


355. -= = _—_— T 


Robitussin 
The physician's first choice in OTC cough therapy. 


© 1991, A.H. Robins Company 
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AMERICAN JOURNAL OF 


DISEASES OF CHILDREN 





FEBRUARY 1992 





Pertussis Outbreaks in Groups Claiming 


Religious Exemptions to Vaccinations 
P. Etkind, S. M. Lett, P. D. Macdonald, E. Silva, J. Peppe 





Pertussis Antibodies, Protection, and Vaccine Efficacy 
After Household Exposure 
J. Storsaeter, W. C. Blackwelder, H. O. Hallander 





Prevention of Secondary Transmission of Pertussis 
in Households With Early Use of Erythromycin 


M. A. Sprauer, S. L. Cochi, E. R. Zell, R. W. Sutter, 
J. R. Mullen, S. J. Englender, P. A. Patriarca 





A Menu for Continuing Medical Education 
From Both Sides of the Podium 
M. Arnold 





Cognitive and Motor Development in Infants at Risk 
for Human Immunodeficiency Virus 
E. H. Aylward, A. M. Butz, N. Hutton, M. L. Joyner, J. W. Vogelhut 





Volume 146, Number 2 


American Medical Association 
Physicians dedicated to the health of America 








s media 


If his antibiotic doesn’t work, 
neither can she. 


Augmentin” works fast, so parents 
can get back to work fast. 


These days, parents can’t afford to miss work. 
Their children need an antibiotic that works, 
and works with certainty.* 


Augmentin” is appropriate therapy when you 


suspect that the infection may involve resistant 
organisms: 





Augmentin’ is the only oral antibiotic that 
actively eliminates the most common form of resistancet for clinical 
certainty*that can lead to a rapid recovery. 


GMENTIN 


amoxicilin/clavulanate potassium 
For the speed that comes with c certa aunty” 


SmithKline Beecham SS 
Pharmaceuticals t Augmer 









pamana 
nS Forsi ceptible 


Augmentin® 


amoxicillin/clavulanate potassium 


Seo complete prosesthing (etermaton in Seimetine Sechem Pharme- 
ceuticals or POR. The lollowing is a brie! summary. 

Indications and Usage: Augmentin is nacad n the beatment of infections 
OEE S ES BOSS Re, CUPEN Cipemans i ER Came 


lower Respwalory Fact infechons caused by Alactamaseprodunng sians of 

Hemophass and Moraes catarrhais 

Lee om Plactamase producing sians of Hemopiuks nfivervae 
2 

Sausis caused by plactamase producing skans of Hemophuus mfivervae and 

Morawelg Catarthgks 

Sian and Sin Siructure inlectons caused by fPlactamase- producing skans of 

Staphylococcus aureus. E cot, and Kledsella spp 

Uinnary Tract inlechors caused by Blactamase produang sians of E. cok, Klebselia 

spp and Enterobacter soo 


suscept ount ao 66 ees h toe 
trealmect due fo #5 amoxiciie conem Therefore maed sfectons caused by 
ampciin susceptive organams and fPlactamase producing organisms suscep 
tile to Augmentin should not require ihe adden of another antmotec 
Bactenctogical studies, to delermine the causative Organs and Ihes susceplidity 
to Augmentin, should be performed together with any indicated surgical procedures 
Therapy may be instituted pnor ta the results trom beclenologecal and 
Shudees io determine the Organisms and ther suscephbéty 


fo may 
A lactamase peg organisms listed above Once the results are known, therapy 
Should be appropnate 

Contraindications: A history of alerge reachons 10 any perciin 5 a contraindication 


WARNINGS: SERIOUS AND OCCASIONALLY FATAL HYPERSENSITIVITY 
ANAPHYLACTOID) REACTIONS HAVE BEEN REPORTED IN PATIENTS ON 
ALTHOUGH ANAPHYLAXIS IS MORE, FREQUENT FOL 


ALS WITH A HE HYPERSENSITIVITY ANDOR A 
SENSITIVITY TO MULTIPLE ALLERGENS THERE HAVE BEEN REPORTS 
WITH STORY OF PENICILLIN HYPERSENSITIVITY WHO 
HAVE EXPERIENCE REACTIONS WHEN TREATED WITH CEPHALO 
BEFORE INITIATING THERAPY WITH ANY PENICILLIN. CAREFUL 
sy SHOULD BE MADE CONCERNING PREVIOUS RSENSITIVITY 
RE ne 10 PENICILLINS. CEPHALOSPORINS. OR OTHER ALLERGENS IF 
AN ALLE REACTION 7i D BE DISCONTINUED AND 


THE APPROPRIATE THERAPY INSI {UTED SERIOUS ANAPHYLACTOIO 
il | 
REQUIRE WITH EPINEPH- 


Precautions: General: Whie Agmen possesses the characierstic tow 
toncity of the periclin group of anlibiohcs. penodic assessment of e 
system lunchons. including renal. heoalic and hematopoehc function. 5 advs 
able durng prolonged therapy 

A tegh patcontage of patents with mononucleosis who receive ampicilin 
develop a Skin Thus, ampicilin class anbwhcs should not be admurssiered 


The possiity of superinfechons wih mycote of Dactena pal should 
be kept © mind during aay H supermiechons occur (usually ivolving 
Pseudomonas or Candida). the drug shouid be Gscontinued andlor appropriate 
therapy instituled 
Drug Interactions: Probenecid decreases the rena! tubular secretion of amnomciin 
Concustent use wih Augmentin may resu in creased and prolonged blood 
levels of amanan 


Augmentin should not be coadministered with Antabuse® (dsullran) 
Corrtaepmnocts, Bulogoacsis, impairment of Forti: term studies in 
ènimais Sr heen aT We DOI carcinonenic D MAENG PONG 
pe apg fi Yargi ppe ee re 
times humar dose and Nave revealed no evdence 


be used pregnancy ony & clearly needed 


side effects observed wn clirucal inals were of a mèd and trarsrent nature and less 
than 3% of patents disconinued therapy Decause of Grug retailed swe effects 
The mosi tequentiy reported adverse were darrhealloose stools 1 


The tolloweng adverse reactions have Deen reported for ampicillin class 
antidotes 


Dares, nausea, vomiing, indigestion, gastritis, stomatitis, ossis 
enlerocoMis and re me merah a colis 


Pine Sion rashes, urlicana, angioedema, serum sickness 
reac ane Sl I SCOPES Oe PVEN 
Md a wy t 


; ; and agrenulocyioss have 
apy wih These reactions are uSually reversible on 
of ther: ave Delieved to be hypersensitivity phenomena A 

was in less than 1% of the patients treated wit Augment 


Dosage and Administration 

ay ay A g + anian e n Ap 

ot acid whereas the 2S0 mg chewable abe! contains 625 mg 

of clavulanic acid. Sa mg and the 250 mg 

a oe een be tuted for each as they are 

Since both the op ag en ne tablets contain the same 
ac as two 


Children: The usual dose is Profaiing betad on smonoiia component, in 
Givided doses every eight hours. For clits meda, sinusdis anc lower respralory 
tract niechons, the dose should be 40 based of ie amancéin 
component,  dwied Goses eh hours. e infechons should be 
treated wilt Ihe fegher rec dose 

ne 40 kg and more should be dosed according to Ine adui 
BRS AG LI 








For 
answers to 
questions 
about 
adolescent 


health... 


AMA Profiles of 
Adolescent Health 
Series 


This volume provides an overview 
of the major issues, including 
mental health, sexual behavior, 
substance use, HIV/AIDS, 
chronic illness, causes of death 
and more. 


Authored by Janet E. Gans, Ph.D., 
in collaboration with Dale A. 
Blyth, Ph.D., Arthur B. Elster, 
M.D., and Lena Lundgren 
Gaveras, M.A. 


NEW 

> Volume Two— Adolescent 
Health Care: Use, Costs and 
Problems of Access 


This volume presents and inter- 
prets national statistics on the 
use, financing and availability of 
adolescent health care services 
including: 


>» Which health care services 
adolescents use 


> Adolescent health insurance status 


» What U.S. families spend on 
adolescent health care 


» Non-financial barriers that limit 
adolescent use of health services 


» Policy options for improving health 
access 


Authored by Janet E. Gans, Ph.D., 
Margaret A. McManus, M.H.S. 
and Paul W. Newacheck, Dr.P.H. 








The AMA Profiles of Adolescent 
Health series provides the most 
comprehensive and concise refer- 
ences available on adolescent 
health issues. 


Both volumes are highly readable 
and illustrated with charts and 
graphs that can be easily 
reproduced and incorporated into 
reports, proposals, presentations 
and other educational and 
advocacy materials. 


AMA Profiles of Adolescent 
Health Series: 


Volume One—America’ Adoles- 
cents: How Healthy Are They? 
OP012690 

Low charter volume price 

AMA Members: $10.00 
Non-members: $12.00 


Volume Two—Adolescent Health 
Care: Use, Costs and Problems of 
Access. OP018091 
AMA Members: 


Non-members: 


$17.00 
$22.00 


To order call toll-free 


1-800-621-8335 


Visa, MasterCard, American Express and 
Optima. Appropriate U.S., state and Cana- 
dian sales tax will be added as applicable. 
$3.50 will also be added for shipping and 
handling for all orders under $39.00, 
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PediaCare Is 
strong relief 


made just for kids. 


D 


WEN 
q 
edia 


Dov myarsi wn Drape 


we 


Runny 


u To Nues 


Effective cough/cold relief just for children 


í McNEIL | Reference; 1.Data on file, McNeil Consumer Products Company 


McNeil Consumer Products Company *Triaminic, DM, and Triaminicol are registered trademarks of 

Division of McNeil-PPC, Inc Sandoz Consumer. Dimetapp, Robitussin, CF, and OM 

Fort Washington, PA 19034 USA are registered trademarks of AH Robins Company, Inc 
MoN, 1990 tPseudoephedrine HC! 





